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American's Boeing 707 and United ; 
Douglas DC-8. Scheduled to start 
service in 1959, these turbojet air- 
liners, with speeds close to 600 miles 
per hour, will cut coast-to-coast 


travel time to less than five hours. 


— 


aircraft of the future call for... 


KAYLOCK 


TRADE MARK 


ALL METAL SELF-LOCKING NUTS 


Great names in aviation keep looking ahead for improvement 
in aircraft design. That’s why Douglas and Boeing have speci- 
fied Kaylock self-locking nuts for the new Douglas DC-8 and 
Boeing 707 turbojet airliners. 


Kaylock engineers, anticipating future needs in the field of 
aviation, have developed lighter-weight, higher-strength self- 
locking nuts to meet critical fastening needs of high-speed 
aircraft. The Kaylock name is a symbol of aircraft-fastener 


leadership, based not only on past performance, but on ad- 


vanced development that provides tomorrow's parts today. o a 


Kaylock Nuts ore precision products produced in full conformance 
with Air Force-Navy specifications AN-N-5 and AN-N-10. 


THE KAYNAR COMPANY «+ KAYLOCK DIVISION + BOX 2001, TERMINAL ANNEX + LOS ANGELES 54, car i956 


Canadian Distributor: Abercorn Aero Limited, Montreal 
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pressure 


FOR OLD HEADACHES ina jets headgear 


Some time ago, the National Bureau of Standards MONOTHERM Process which achieves maximum 
a 


uncovered a curious fact concerning the nature of stretch and simultaneously forms the plastic in 
acrylic plastic: stretch it under heat and its needle- single operation 

like molecules tend to lie down and flatten out, mak- Already, the weight-savings and toughness resulting 
ing the material much tougher. from this technique have moved defense agencies 
and leading plane producers to place contracts with 
Goodyear Aircraft specifying stretched canopies 
formed by the MONOTHERM Process. 


To Goodyear Aircraft, this phenomenon seemed to be 
the clue to solving the long-standing problems of 
shattering—and crazing due to stresses and solvents 

in aircraft cockpit canopies. It is another example of Goodyear Aircraft pioneer- 
But there was a hitch. Plastic has a “memory.” Heat RG Sh OED. SOS SEER. Waeee Soak Se 
it once to stretch it—but heat it again to form it into 
the desired shape, and its molecules tend to fight 
their way back to their weaker original arrangement. 


formed a full-size canopy has once again set the pace 

for future progress in an important field. For infor- 

mation on these plastics facilities and skills, write: 
Goodyear Aircraft Corporation 


Goodyear Aircraft solved it by developing an exclusive Dept. 931AV, Akron 15, Ohio 


$S-T-R-&-T-C-H-E-D PLASTICS by 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona Monotherm—T.M. Goodyear Aircraft Corporation, Akron 15, Obic 
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What's most important in this picture? 


His mind and his hand shorten the coupling between 
a need urgently expressed by the military and its trans- 
lation by industry into reliable electronic equipment. 
His experience contributes invaluable 
help at a critical stage in developing 
great new things in aviation electronics. 


Not the slide rule, though it’s helpful. Nor the divider. 
Nor the logarithm table. It’s the human hand, of 
course, because it is motivated by the long, strong 
arm of human intelligence. It belongs 
to the career engineer dedicated in his 
service to the Department of Defense. 


Qu Aviation Pectrowins , Produete Quelude. . . 


FIRE CONTROL RADAR + SEARCH RADAR + INDICATORS AND DISPLAY + COUNTERMEASURES + NAVIGATION 
MISSILE CONTROL + AIRBORNE SONAR + COMMUNICATIONS + FUZES + AUTOMATIC TEST + DATA PROCESSING 


At LMEED... as everywhere in General Electric . . . 
Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 





AVIATION CALENDAR 





Oct. 15-19—Second Annual Worldwide 
Conference of USAF fiving safety ofh 
rs, conducted by USAF Flight Safety 
arch, Keesler AFB, Biloxi, Miss 
Oct. 15-Nov. 21—Short course for aerial ap 
plicators Ohio State University, in c 
operation Ww ith Ohn Aviation Board, 
Ohio State University School of Aviation 
Columbus, Ohi 
Oct. 16—Ninth Annual Airport Develop 
ment and Operation Confere1 1D 
by N. Y. State Dept. of Commer 
ind N. Y. Aviation ‘Trad 1 Hotel 
Onondaga, Svracuse, \. ¥ 
Oct. 16-Nov. 2—Tenth Air ‘Transportation 
Institute, American University, Washing 
ton, D. ¢ 
Oct. 17-19—Annual Indiana Aviation Con 
I ponsored by Indiana Aviation 
Assn. and Indiana Airport Off 
Assn., Turkey Run State Park, Ma 
hall Ind 
Oct. 18-19—Plasti Engineering Institut 
Uni ty Extension Division, Uni t 
of Wisconsin, Mad n 6, Wis 
Oct. 22-23—Fall Meeting. Assembly of th 
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Marrott Hot ind CAA 'T¢ 
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CompuD) ne Control 


increases data output and validity 


CompuDyne Control] Systems establish the constants necessary fo1 
valid aeronautical test work . . . regulate the most severe process tran- 
sients. Employing computor-dynamic techniques, they attain steady- 
state conditions . . . ste p, ramp or otherwise program vari bles... at 
higher speeds, with greater accuracy than ever before possible. 

Time saved in attaining test conditions is a vital factor in data output. 
Accuracy is essential for data validity. 

Prior to manufacture, CompuDyne Control Systems are pre-tested b 
means of analog computor studies. You know exactly what performance 
to expect. CompuDyne Control Systems are designed, built and installed 
within your facility ... from conception to operation ...on a guaranteed 
performance basis. 

INFORMATIVE NEW BULLETIN entitled, “VALID DATA... 
economically produced by dynamic process control” will be sent to 
you upon request. Write or telephone. 


For Test Facilities . . . Ty npuDyne Control Systems 


Representatives in major cities 


cdc control services, inc. 
400 SOUTH WARMINSTER ROAD ¢ HATBORO, PA. 





Every wolf would like to eat a porcupine. Few of them get around to it, 
What makes the porcupine’s meat so good, of course, is the fact that 
he doesn't have to do any running. Wolves, by and large, are an ill-tem- 
pered, frustrated lot, while you almost never see a neurotic porcupine. 
He figures it’s cheaper to carry a quiver full of arrows than to get ulcers 
from hiding. There are predators of the sky, too, and helping keep them 
in a state of frustration is REPUBLIC’S job building THUNDER-CRAFT. 
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THOMPSON , : 
... leading retreader for world-wide aviation 


Thompson is the one retreading organization geared to serve local, trunk and international airlines 
With three large plants and conveniently located delivery offices, Thompson provides 

prompt and efficient retreading service for airlines the world over. 

Every transcontinental airline and most inter-continental airlines use 

Thompson treads. Unsurpassed for safety, long wear and economy, 

Thompson treads are used more than all other retreads 


MODERN AIRLINERS FLY THOMPSON 
EXTRA-LANDINGS RETREADS 


International Airp rt 
Miami 48, Florida 
TUxedo 8-1681 





C-133A, giant military turboprop 
transport now in production at 
Douglas Long Beach Division, 
features silicone-glass laminate 
ducts under the engine cowls 
for greater serviceability and 
economy of fabrication. Made 
in Douglas’ own shops, using 
Dow Corning 2106 Resin and 
glass cloth, ducts must withstand 
15-minute direct flame test. 


silicone-alass 


Silicone-glass laminates made with Dow Corning 2106 Resin 


retain a higher strength-to-weight ratio at high temperatures than 
many light metals. Silicone-glass laminate ducts have the flexural 
strength to withstand jarring punishment, like serious engine 
back firing, that can cause stainless steel ducts to split. Moreover, 
large or complicated shapes are easily and more economically 
molded with silicone-glass laminates. Simple plaster forms 
replace expensive dies and molds normally required for fabri- 


cating metal parts. 


. - + But this is just part of the story. Write today for FREE 
brochure giving full particulars on versatile silicone-glass lami- 


nates made with “2106” and other Dow Corning silicone resins. 


first in 


siicones DOW CORNING CORPORATION, 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEWYORK WASHINGTON. D.C. (Si. ver srmins, MD.) 
CANADA, COW RNING SILICONES LTB... TORONTO GREAT BartTAIN, & ‘ s DON FRANCE: ST GOBAIN, PARIS 





These silicone-glass laminate ducts are vital components of the heating and air conditioning 
system of the C-133A. Tricky shapes, difficult and expensive to form in metal, are easily 
fabricated with a silicone-glass laminate. Note: Convoluted section in photo at left is made of 
Silastic*, Dow Corning’s silicone rubber . .. It stays flexible at temperatures ranging from 
—130 to 500 F. 


TM REG. U.S. PAT. OFF 


laminates 


made with DOW CORNING 2106 RESIN 


Flexural Strength— 
: 2 50,000 psi at 77°F. 
typical properties 46,000 psi at 77°F after 100 hours at 500°F. 


of silicone-glass laminates 20,500 psi at 500° F after 200 hours at 500°F. 
Nonflammable 


.. + DOW CORNING 2106 RESIN ON thermal conductivity — 1.10 btu/hour/square foot/ 
181 GLASS CLOTH, 1/8 INCH THICK inch /°F. 
Specific gravity — 1.93 at 23°C. 


NEW BROCHURE .. . FREE! oaecee———- 


Dow Corning Corporation, Dept. 0910C 
Midland, Michigan 


Send coupon today Please send me your new brochure on 
for your copy, includ- silicone-glass laminates. 
ing a list of leading 


silicone 


fabricators of silicone- 


glass laminates. 
NAME 





COMPANY 











ADDRESS 





city 








speeds security... 
with the help 


of Burroughs 


computation 


Burroughs 


The Foremost Name 
in Computation 


Briefly, SAGE does this: employs radar and electronic 
digital computers to detect and identify approaching 
enemy aircraft; determines appropriate defensive measures 
such as antiaircraft weapons, missiles, or intercepting planes; 
guides missiles and interceptors to the target and then 
returns planes to their home base. 


Burroughs has the SAGE job of helping to speed the 
correlation and translation of warning data through auto- 
matic computation. This entails research, development, 
prototype design and engineering, production, installation, 
training and field maintenance. 


Here is just one of many significant Burroughs contributions 
to defense in the areas of instrumentation, control systems, 
communications, electronic computers, data processing. And 
on the basis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 


INTEGRATED BURROUGHS CORPORATION DEFENSE FACILITIES INCLUDE 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Research Center, Paoli, Pennsylvania 
ElectroData Division, Pasadena, California 
Control Instrument Company, Brooklyn, N. Y. 
Electronic Instruments Division, Philadelphia, Pennsylvania 
Electronic Tube Division, Plainfield, N. J. 

The Todd Company, Inc., Rochester, N. Y. 


Looking to future expansion, Burroughs invites inquiries from qualified engineers. 





NO STEP 


Shown along the bottom of the B-47 bomb bay door, one of the new, white Teflon covered 


silicone rubber seals developed by CHR. 


THIS BOMB BAY DOOR SEAL COMES HOME 


Modifications of the B-47 fleet include this 
new bomb bay door seal. In this seal, devel- 
oped and produced by CHR, a heavy Teflon 
film is securely bonded to white silicone rub- 
ber in the same cross-section and lengths as 
the original organic rubber seals. 

Result of the new construction...a tem- 
perature range of — 100°F to 500°F—a slick 
surface that sheds snow and ice —an effec- 
tive seal against moisture. More important, 
this new seal comes home time and again 
after being buffeted severely when the doors 
are opened and closed in high speed flight. 


The Teflon film adds ruggedness to the seal. 
Its slippery surface allows the mating seals 
to slide together readily instead of binding 
and cracking. 

CHR Teflon covered seals are being used 
on other planes where sliding action or re- 
sistance to fuels and synthetic lubricants are 
required. 

Our experience in helping designers with 
aerodynamic, body, canopy and hatch seals 
utilizing all forms of silicone rubber and re- 
inforcing fabrics or Teflon can be put to work 
to help you. 


cohrlastic aircraft products + seals + de-icers + anti-icers 
coated fabrics «+ silicone rubber products 


THE CONNECTICUT HARD RUBBER CO. 
407 EAST STREET. NEW HAVEN 9. CONN, 
Los ANGELES 7 s -» BLOoOuvis . SEATTLE 
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ew simplified approach 
0 temperature control 
as superior reliability 


Edison Reverses Trend Toward Complexity 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster, the Convair delta 
wing F-102, the Boeing B-50 and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical components—no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment’s checkout procedure is familiar to any electrician. 

[his basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison’s accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage areas or to signal dangerous temperatures in 
bearings, heating ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD’s 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edisom 


INCORPORATED 


INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 





65F SERVES ’ 
Fixed displacement— .5 to 
3.0. gpm ot 1508 rpm. 

s to 10,000 and 
over. Pressures to 3 psi. 


4 “S> 4 
en, ‘ye ¥Y 
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65Ww tes 
Variable —.25 to 
10 gpm at 1 rpm. Pres- 
sures to 3000 psi. 


66W SERIES 
Variable delivery —2 to 6 
gpm ct 1500 rpm. Pres- 
sures to 3000 psi. 


Half a million Hydraulic Pumps... built to the most exacting standards + tested 
beyond any question, proven in service on military, commercial and civilian 
aircraft! Back of every STRATOPOWER Hydraulic Pump is vast productive 
capacity with the skills and experience to deliver “precision in volume:When 
your requirement demands the unavailable in size, weight, speed, temperature 
capacity, pressure or operational ceiling —look to STRATOPOWER to develop 


it for you! For full information on new STRATOPOWER developments write 


to Dept. 720 


WATERTOWN DIVISION 


THE NEW YORK AIR BRAKE COMPANY 


STARBUCK AVENUE WATERTOWN+ N.Y 








Illustration shows Bendix TMGLN system installed on the Curtiss-Wright J65W-4 Jet Engine 


ers the first self-contained 
JET IGNITION SYSTEM 





~ 


This TMGLN jet ignition system has 
been performance proven and is 
currently in production on Curtiss- 
Wright Jo5W-4 Engines for carrier 
based aircraft. 











Bendix* proudly announces the 
first self-contained jet engine igni- 
tion system. This system generates 
within itself the electrical energy 
required to fire the engine igniter 
plugs. This unique system, known 
as the TMGLN jet ignition system, 
employ Sa magneto type alternating 
current generator which allows the 
ignition system to operate inde- 
pendentiy of an outside source. 


Here is just another example of 
the ability and _ versatility of 


Bendix to come up with the best 
solution to any and all jet 
ignition problems. 


Whether your requirements call 
for the TMGLN self-contained sys- 
tem or the conventional battery 
energizing type of jet ignition, 
you'll do better with Bendix— 
The Most Trusted Name _ in 


Ignition. *TRADEMARK 


SCINTILLA DIVISION, 
BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Gen Oy 


Export Sales and Service: Bendix International Division, 


205 East 42nd St., New York 17, N. Y 


Canadian Representatives: Aviation Electric Ltd., 
200 Laurentien Bivd., St. Laurent, Montreal 9, Quebec 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbonk, California . 
Building, 18038 Mack 


512 West Avenue, Jenkintown, Pennsylvania °* 


Avenue, Detroit 24, Michigan © 5906 North Port Washington Road, Milwaukee 17, 


Wisconsin * Hulmon Building, 120 West Second Street, Dayton 2, Ohio 
Cedor Springs Road, Dallas 19, Texos * Boeing Field, Seattle 8, Washington 


1701 ‘'K'’ Street, N. W., Washington 6, D. C 


SCINTILLA 
° 840i DIVISION 


“Condi” 


AVIATION CORPORATION 
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Getting specific about gravity! 


Falling apples fascinated Sir Isaac Newton. No 
doubt he enjoyed a few of them while devising his 
famous gravitational formulas. Newton’s con- 
cern was with what came down, whereas aviation 
engineers today are primarily concerned with what 
goes up. Even so, the gravitational challenge is the 
same. 

A jet plane, intercontinental missile—or any- 
thing that moves — usually leaves the design stage 
too heavy for optimum performance. To be spe- 
cific — the specific gravity of the material of con- 
struction is too high. 

Now, with Titanium, the design engineer can cap- 


ture the strength of alloy steel at barely more than 
half the weight. What’s more, Titanium is un- 
affected by most corrosives . . . and is impervious 
to the deadly attack of sea water and marine atmos- 
pheres. Its coefficient of expansion islow . . . and 
it can withstand long-time operating temperatures 
as high as 1000°F. 

All types of Titanium mill products, from foil to 
seamless tubing, are made by TMCA. With produc- 
tion going up and prices going down, now is a good 
time to design with Titanium. Technical literatuie 
on Titanium is available just by asking. 


nest iw Cita 


oeeeeeeee © 
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PLANE FAX 


by STANDARD OIL COMPANY OF CALIFORNIA 


300-mile flight wins $1,000,000 job 


never had any engine trouble. using RPM Aviation Oils. 


Four hours before the deadline for placing bids on a 
million-dollar Nevada State road construction job, A. D. In fact, we usually put 1000 hours on a plane with only 
“Andy” Drumm Jr. took off from his home airport at regular maintenance, then trade it in while it’s still in top 
Fallon, Nevada. In 314, hours he had covered 300 miles, condition. When we do overhaul an engine, we've always 
flown over the future road site to estimate the work found ‘RPM’ has kept it clean and held wear very low. 
involved, landed at Carson City and placed the low bid. ‘This lets us get full power from Chevron Aviation 
“Bumpy low-level flying, frequent take-offs from gravel Gasoline right up to trade-in time. Even on our rough, 
strips, steep climbs in hot weather we do it all.” says short strips it gets our Bonanza’s and AT-6’s upstairs with 
Mr. Drumm. who is owner of the Silver State Construction plenty of room to spare. Leans out for economy in cruis- 


Company. “But in several thousand hours in the air. we ve ing. too. It’s the best fuel we’ve ever found.” 





TIP OF THE MONTH 


With so much flying in Nevada's 
turbulent air. Mr. Drumm’s 
| AVIATION 


planes are equipped with pet 
G-meters. His ady ice slou dou n 


when bumps registe! plus 201 


minus-| G's. or whenever We take better care 
; > 1. 1, . 
it gets really rough. of your plane 


"RPM,  CHEVRON,’* PLANE FAX," REG. U.S. PAT. OFF. 














WHITTAKER GYROS 


100% INSPECTION TESTS MEAN ACCURACY AND DEPENDABILITY! 


Designed by engineers and built by technicians 
who have worked together for more than a 
decade, Whittaker Gyros offer unsurpassed per- 
formance. 

Stainless steel construction (including gimbals), 
meticulous care, continuous testing of com- 
ponents and assemblies, plus 100‘; inspection 
tests of components, have resulted in an overall 
customer rejection of less than 2% month after 
month. 




















DIVISION OF TELECOMPUTING / CORPORATION 


/) 
VAN NUYS, CALIFORNIA te STANLEY 7-SS11 


f 


TYPE R130 
RATE GYRO 
UNIT 
(case removed) 


The R130 type instrument is basically a single degree of 
incorporating an alternating or +irect t 
Nar Goh ak Gaping, ond ating restraint. 
gyro may be furnished either hermetically sealed or 
removable dust-proof cover. 
The R130 series rate gyro is available with the following 
of indication : 


3. Commutator 
4. Switching Contacts 


The G120 type free gyro 
cally a two degree of f 
gimbal system, incorporati 

















designed 
tested 
and built 


to meet another difficult 


Shown here is the newest in a line of 
SCHULZ designed pressure regulators. This 
model maintains fuel line pressure at 50 
psig +5 psig over a flow range of 0 to 
900 gallons per minute. A venturi located 
in the fuel line transmits pressure signals to 
the regulator. These signals govern the 
speed of a hydraulically operated fuel 
pump by controlling the flow of hydraulic 
fluid. A portion of the regulation curve 
shown here indicates that the regulator re- 
sponse time is less than 2 second. If you 
have problems in the highly specialized 
field of aircraft fueling control, our engi- 
neers can help you. 


FUEL PRESSURE REGULATOR, VENTURI COMPENSATED 


fueling problem 


——| be— 5 SECOND 


SCHULZ 


TOOL AND MFG. CO. 
425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


Eastern Representative —East Coast Engineering Sales and Service, 1405 Northern Bivd., Roslyn, New York 
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Mach 5 Speeds Press NACA for Answers... . 26 


> Test techniques also sought for extreme high altitudes; low speed 


regime remains factor. 


Jet-Age Role Assigned to Douglas DC-7 


> Airlines which bought DC-7 as interim aircraft say performance, 


appeal, extend life expectancy. 


Army Shows Missiles; Redstone Near Field Use. . 50 
> Demonstration also includes Dart, Honest John, Little John, Cor- 
poral, Nike; Lacrosse is described. 


MISSILE ENGINEERING 


Satellite Program on Schedule 
Japanese Test Rocket 


AERONAUTICAL ENGINEERING 


Omnienvironment Suit .. 
Convair 880 Details 

Sonic Boom Prediction 

Macchi Builds Versatile Trainer 
Temco TT-1 Trainer. . 

USAF, Navy, Marine Aerobatics 
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IATA Technical Committee Report. . . 
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Vertol, Northrop Discuss Merger 
New Agency for Airline Contracts .. 
General Questions Copter Approach. . 
Direct Communications Needed 
Data Processing nepal Supply 

Who's Where 

Industry Observer 

Washington Roundup 

News Digest .. 
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American Selects Electra Interior 
Tokyo Certification Proposed 
Viscount Crash Blame 
Family Fare Plan Extended 
Agency Specializes in Aviation Jobs 
BEA interior for Viscount 802 
Shortlines 
Airline Traffic—August 1956 
Airline Observer 
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Receiver Offers SSB Alternative 
Filter Center 
Expansions in Avionics Industry 


BUSINESS FLYING 
Foreign Agriculture Planes 
New Floatplane Models 
Private Lines 


Calendar 
Letters 


EDITORIAL 


European Production Pool 


COVER: Temco 


over a wide speed range 


cost airplane, and a Navy order for 


Aircraft Corp.'s 
near the company plant at Dallas, 


Lightness and simplicity combine to make 


prototype TT-1 trainer banks steeply 
lex. Powered by a Continental Y]-69-T-9 
turbojet engine of 920 Ib. thrust, the light trainer permits pilot familiarization 
i low 


14 has been received. Temco developed 


the trainer with its own funds (detailed story is on page 95). 
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Quality’s watchdog... 


with an economy bark! 


If you are a designer or fabricator of high tem- 
perature airframe components — especially those 
involving intricate shapes, electrical transparency or 
weight limitations— you may well benefit from the 
unique design potentialities of Conolon laminating 
materials. Structural aircraft designers depend upon 
these materials because they offer the extra advan 
tage of positive quality control from raw material 
through end product plus dollar-saving produc- 
tion economies! 

laminating materials— made by 
Narmco, the pioneer in lightweight, high strength 
aircraft components —are pre-impregnated to the 
highest laboratory standards in the nation’s finest 
coating facilities on pre-impregnated 
laminating materials is your assurance of satisfying 


and exceeding ...the most exacting performance 
requirements of the aircraft industry 

Premium product of Narmco’s laminating 
materials is 906 specifically devel- 
oped for the economical fabrication of intricate 
high-temperature structures. Approved for elevated 
temperature applications (MIL-R-9299), pre- 
impregnated 506 cures at low pressure 
on expendable molds and requires no post-cure, 
thereby materially reducing tooling costs. Shipped 
in polyethylene-protected rolls 506 is 
readily adaptable to the most complex fabrication 

here no metal can do the job. For intricate, high- 
506 is 
in ideal fabrication medium that offers extraordi- 
nary design potentials. 


temperature airirame structures, 


NARMCO RESINS & COATINGS COMPANY, Dept. 761, 600 Victoria Street, Costa Mesa, California 
20 





EDITORIAL 





European Production Pool 


Not long ago we spent part of an extremely interest 
ing afternoon with Georges Glasser, 49 vear old president 
of the French Sud Quest Aviation Inc., in his Paris 
ofhice Mr. Glasser is an engineer by profession, a 
graduate of the famous French Ecole Polytechnique and 
served during World War II as a militar 


Now in addition to running an organization of 8,000 


enginec! 


workers in five factories building jet bombers and heli 


copters and rocket-powered interceptors, he also is presi 


dent of the French Aircraft Industries Association. In 


this latter capacity Mr. Glasser has some interesting 


proposals for the future of the aircraft industry in 


] urope. 


Like so much current realistic thinking on European 


problems, Mr. Glasser’s proposals aim at minimizing the 


economic restrictions of national political boundaries 


and planning on a broad continental basis for the 
entire West European economy \s a major premisc 
in his plan for the future of aircraft manufacturing Mi 
Glasser believes it is time the United States and the 
North Atlantic ‘Treaty Organization recognize the fact 
that the European aircraft industry has recovered from 
its post-war slump and is now fully capable of produc 
ing fi line military equipment specifically designed 
to meet European defense needs. Recognizing the need 
for the United States to fill the post-war gap with its 
own aircraft given under this military aid program and 
of this policy, Mr believes a 


the gcnerosit\ Glasse1 


basic reappraisal of this policy, in light of Europe's cut 
rent technical capacity, economic problems and defense 


requirements, is urgently needed. 


Tailored to NATO 


\Ir. Glasser urges an end to the flow of military air- 
ift furnished from U.S plant ind the beginning of a 
umed at enabling the European air 

research and development program 


nt produ tion in types of equipment 
lored specifically to NATO defense require 
re not duplicating American areas of activity 


defense 


the heavy transport and bomber fields 
recognizes that European ait 


\Ir. Glasser 
equirements are not large enough to keep all the ai 
craft firms in Europe busy building their own designs 


for their own countries. ‘lo solve this problem Mr. 
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Glasser believes a common European aircraft production 


poo! is to supply all NATO countries with 


standard equipment 


necessa4ry 


Competition would be confined to the area of techn 


] + 


il development and design Once the best desigi 


was chosen, its production should be sub-contt 
among European firms who have the capa 

its components regardless of nationali 
He points out that this has 


well in several cases such as the Mvstere fighter which 


tr 
believes ilreadv worked 


was designed by Dassault and now has major sub 
issemblies built by Sud Est and Sud Ouest in addition 
to the designing firm. On its Vautour light bomber 
Sud Quest has arranged major subcontract with a 


Belgian firm. 


Design Competition 
In the current NATO lightweight attack plane com 


] 


petition the three competitors Dassault, Breguet and 


Fiat—have agreed to pool the production regardless o 
which one wins the design competition. Mr. Glasser 
suggests that this tvpe of operation could be extended to 
the rising West German aircraft industry 

this plan Mr. Glasser 


possibl« for each firm to maintain a 


By following believes it will be 

trong and con 
tinuous line of technical development without the time 
losses now incurred when loss of a technical competi 
tion means reduced production and employment cut 
backs 

In answer a question on the vult vility of the 
I uropeal industry in contrast t verseas manu 


facture . ylASSCI 
would be buildu primarily for the NATO force 


pointed out that the European 


rent to al 
t mad 
uld be valuable 
outbreak of a major 
ion that the Unit 
ot continue indefinitely in_ the 
ope that it has operated during the 


ide Ihe 


plan that iffords some relief from the crushing miulitat 


\merican taxpayers wil come al 


expenditure load they are now carrying We think M 
Glasser’s proposal deserves careful study in the coun 

of NATO and the parliaments where NATO pol 
—Robert Hotz 


formu! ited. 
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WHO'S WHERE 








In the Front Office 
Rob« 


rt R. Miller, vice pres 
nanagel icct d 1 dir tor 
ift, In Hawthorne, Calif 
Finley Carter appointed dir 
ford R irch Institute, Menlo Park 
f. Mr. Carter also was named to tl 
titut board 
John C, Virden, president, Eaton Ma 
turing Co., Cleveland, Ohio. Mr. \ 
ls Howard J. McGinn who 
1 oard hairman and il} i! 
} x ti committee 
G. W. Kelch, president, Ingersoll-H 
hay Division (Mansfield, Ohio B 
Warner Corp., Chicago, Ill 
L. Nevin Schwien, executive 
dent-enginecering and production t 
Manufacturing Co., Santa Monica, Calif 
Albert S. Burgoyne, vice president-man 
facturing, E. W. Bliss Co., Canton, Oh 
George Friedl, Jr., vice president, Litt 
Industries, In Beverly Hills, Calif 
Stephen H. Badgett, vice president-op 
tions, Aeronca Manufacturing Corp., Mid 
letown, Ohio. Also: R. F. Hermes, 
ident-projects branch, and W. W. Ford 
president-technical service division 
William H. Miller, vice president-man 
turing, Cook Electric Co., Chicago, | 
J. Paul Walsh, deputy director of Proj 
Vanguard, Department of Defen 
ishington, D. C 
Horace B. McCoy, administrator, Busi 
Defense Services Administrat 
of Commer Washingt 


) 


Rear Adm. Allen Smith, Jr. will 
lirector, Naval Aviation Safety Center 
Naval Air Station, Norfolk, Va. 


Honors and Elections 


Secretary of the Navy Charles S. Thomas 
d the National Safety Council's 
1 of Honor which is the Council 
award for | ntion of accidents 
William F. Ballhaus, chief engineer 
Aircraft, Inc., elected chairman 
Aircraft Industries Association’s 
d Missile Committee for the ming 
Dr. Ballhaus succeeds Edwin A. 
Speakman, vice president and general ma 
ig Fairchild Guided Missile Din 
W vandanch, N.Y 
Republic Aviation Corp. has received the 
Department of Defense Reserve Award Cer 
tificate for outstanding support of the na 
tion’s reserve program. USAF presented tl 
iward 
Justus T. Vollbrecht, president of | 
Control Corp., elected national pres 
nt of the Instrument Socicty of America 
Vern I. McCarthy, Jr., vice president of 
in Containers, Inc., Bellwood, IIl., will 
1 six months appointment as deputy 
of the Containers and Packaging 
on of the Business and Defense Serv 
Administration, Department of ¢ 
Washington, D. C 


Continued on page 94) 
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INDUSTRY OBSERVER 


> USAT 
production contract for the SM-62 Si 


Pereira & Luckman have a orthrop ¢ 


| 
ing structural design of a checkout building and t 
Snark mussile system \ tical desig nd tabri 
quipment for the test fa ility have been awarded 


Co., of New York, through Mid-Air Equipment Cory 


P Pratt & Whitney Aircraft has a new Navy development contract for the 
J58, a split compressor turbojet believed to be a successor to the J75, with 
thrust beginning at about 20,000 Ib. 


> USAF is on the ver 
ct transports for operational 
The Air Force order is expe 
with Pratt & Whitney J75 


rc or 


> Fairchild’s new Operations Research Division (AW Sept. 3, p. 23) will be 
expanded during the next few months, primarily to seek opportunities from 
Army’s expanding aviation research and development program. So far, the 
offices at Alexandria, Va., have been manned by a skeleton staff. 


> Navy, reviving its interes Pratt & Whitney ]52 
ompressor turbojet enginc, definitely us 


This will enable Pratt & Whitney to get sufficient 


t 
projects ; 
ind service experience for the commercial version of the J52 


> Douglas offering two versions of its DC-9 medium-range jet transport 
(AW Sept. 3, p. 26). Shorter-range version, aimed at stage lengths of 
between 250 and 500 miles, will be powered by the Pratt & Whitney J52; 
longer-range. version, aimed at stage lengths of over 500 miles, will use 
commercial version of General Electric J79 turbojet (the CJ805). 


© Canadair’s CL-128 maritime reconnaissance 
nia scheduled to make its first flight next 


powered by four Wright turbo-compound eng 


_— 
yp on the original Britannia 


) 
Proteus turboproy 


| 
> Convair F-106 tentatively scheduled to go to Edwards AFB, Calif., in 
December, with the first flight planned for January, 


© Republic Aviation’s I'-103 interceptor has unusual ait 
of fuselage Scoop has concave « with bottom 


sh imply forward 


> Canadair developing a new primary jet trainer for the Royal Canadian 
Air Force. It will be powered by the Rolls Royce RB. 106, a 3,000-Ib. 
thrust turbojet with an extremely high thrust-weight ratio. 


> General Electric 158 gas turbine pass its 5 r. qualif 

Sikorsky HSS (S-58) helicopters will be fittec » TSS 

expected to make first flights late November 

powered HSS originally was scheduled to fly carly next 4 

Iso is being equipped wv th the T5s 

> Zenith Plastics Co., Gardena, Calif., a subsidiary of Minnesota Mining 
and Manufacturing Co., producing 40 sets of reinforced plastic wings 
for use on the Goose guided missile being built by Fairchild Engine & 


Airplane Corp. 


P Nagler Helicopter Ce New York, 


testbed, primarily to climinate vibration and blade flutter 


modified its sing 


is longer, with chord increased from three to seven in. Lower 
beneath fuselage, has had span increased from seven to 8.3 ft. and 
blades in place of forme three blade lavout. Craft has a to 


nately 10 flight hours 














commuter — 


AIRCRAFT DIVISION e@ HAGERSTOWN 10, MARYLAND 


A Division of Fairchild Engine and Airplane Corporation 


++» WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


In recent tests duplicating actual assault landings, Fairchild C-123’s gave 
dramatic evidence of performance under combat conditions. 

The target—a rough, ungraded field—was ringed by “hostile” forces. Heavily 
laden, the C-123’s approached the field at 500 ft. altitude—too low for heavy 
A.A. guns, too high for small-arms fire. Just short of their touchdown point, 
the highly maneuverable assault transports swept down, flaring out just as 
they flashed over the clearing’s edge. Two minutes later, twelve C-123’s had 
rolled to a halt—troops and trucks were fanning out to their assigned positions. 
The C-123’s had landed at 8 second intervals! 

This dramatic demonstration of pilot and crew proficiency was made possible 
by C-123 maneuverability, short field performance and utter reliability —all 
three, features of Fairchild aircraft designs. 














Washington Roundup 
About-Face on X-2 


In a sudden about-face on his 


USAF Secretary Donald 
that Capt. Milburn G 
specd record before hy WW 
1 flight in the Bell X-2 r 
2). Even after the advance t 
deliver before the Nati 

Wash., was distributed 

telling reporters, ““Anything 


p of thi the new pcce orted b t ah ilson, th m 
intus af 2000 cout, ~aneuceet a ad n M. Fechteler, USN; Gen. Ge 
» the manufacturer. P1 l t th 4 n USMC Gen. John | Hull, USA, 
rds were under lock j Hi. Edwards, USAF. 
ould be examined in t 


oe them Mees PO’ Joint Certification For H-21 


dition to a frustrated p Uh | Aeron ; Administration ( 





vation that was being used in t 
r Force itself has a substantia 
vho feel that the enti 
nd altitude records and th 


ne a grave injustice to the 


New Rules For Renegotiation 


I Renegotiation Board has 
boens 


to implement chang gotiatio ‘DEW | 
? live ’ + S . ] 

d during the last " i Canadian A | 
ther regulations. Subjects 


UW clude 


Campaign For Scientists 


® New provision exempting contractors | 
hon-a-vear sales volume. T] 1 1956, th , nic] ane 1 Legion nat 


S500 O00 | 
cad ( I ce 
e New provision allowing I f nbers and one millior nN 
Previously, contracto 
forw losses to ofts« 





el xemption ot contracts 
\cronauti Administ 
( mimitt t 9 \ ronau 
® Clarification of regulations d« 


th, 





ANDB Exceeded Authority? 


I Air Navigation D B 


\ 


What's Being Done? 


Jol Moss (D.-Calif.), 


I] nt 1 rm 


ashington staft 
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Mach 5 Speeds Press NACA for Answers 


Test techniques also sought for extreme high 


altitudes; low speed regime remains factor. 


Langley AFB—Need for knowledge 
of aerodynamic, structural and power- 
plant performance at speeds above 
Mach 5 and extremely high altitudes 
is spurring the development by the 
National Advisory Committee for Aecro- 
nautics of new test techniques and an- 
ilvtical approaches. 

Acrodynamic heating, dominating the 
manifold problems of hypersonic flight, 
iccounts for a major portion of NACA’s 
research activitv. However, NACA still 
keeps after the problems at the low 
speed end of the flight regime that 
“refuse to be solved.” 

During its Triennial Inspection of the 
Langley Aeronautical Laboratory here, 
NACA showed these specific develop- 
ments 
e Four-stage hypersonic rocket-powered 
test vehicle that has touched speeds 
in excess of Mach 10 carrving instru- 
mented payloads to study acrodynamic 
problems. 

e Two supersonic tunnels, now deep in 
intensive test programs for industrv, 
which cover the speed range from Mach 
1.5 to 5, and can simulate Mach 2 
fighters or Mach 5 missiles at 70,000 ft. 
e Ceramic heat exchanger to store the 
tremendous amounts of energy needed 
to drive a small jet simulating hyper 
sonic flight conditions on tinv models. 
e Flight simulator that duplicates the 
vertical motion and pitching of almost 
any conceivable future airplane with 
typical characteristics of a long period 
oscillation and very low damping 

e Jet-augmented flap system, usable with 
pod-mounted engines currently planned 
for the first generation of American jet 
transports, and takeoff and 
landing distance reductions approaching 
50%. 

¢@ Landing loads dynamic test facility 
driven bv an impinging jet of water over 
a concrete runway surface: it can sub 
ject an instrumented landing gear to 
the complex loads encountered in rou- 
tine or rough landings. 

e New high jet for simulating Mach 
3 flight at high altitudes, with a test 
section 83x6 ft., now under construc 
tion and expected to be ready for test 
programs early in 1957. 


showing 


Aerodynamic Heating 


More than 1,600 engincers and scien 
tists from industry visited this research 
center during the three days devoted 
to the presentations. 

A titanium cone 
incandescence, seemed to 
flames and melted into a 


glowed tc 
burst inte 
blunt-nosed 


nosc 


26 


edge of a mag 
and the 
control 


The 
missile fin eroded 
missile went violently out of 
These two graphic illustrations, when 
motion pictures by NACA, 


problem of aerody 


blob. 
nesium 


leading 


in color 
underscored onc 
namic heating. 
Most of the work on the 
subject is directed providing 
design data for two basic concepts 
the ICBM and the manned, hvypersoni 
glider that could be a long-range bomb- 
cr svstem. Each of weapons 
will be subjected to vicious heating 
during flight to the target, must 
be designed to hold together for the 


NACA 


toward 


thes« 
and 


life of the mission 
There the similarity 
on the cone of the ICBM will 
be intense for a short time: on the 
hypersonic glider, it will be less intense, 


ends. Heating 


nosc 


but for a period measured in minutes 
Heat inputs to 
ibout 1,000 btu. 
sq. ft. /sec.; on the glider, the 
input will be only one-twentieth of that 
ind one-two hun 


instead of seconds 
the nose cone will bx 


heat 


on the leading edge 
dredth of that on the wing surface. 

NACA studies show that the leading 
edge heating can be reduced bv in 
creasing the angle of wing sweepback 
1 60-deg. delta lavout would onlv have 
about half the heat input of a straight 
wing aircraft 

It's a long from 
of these temperatures to 
lation in free-flight or 
NACA is developing a family 
umed at getting 
design data from ind full-sized 
models of aircraft and missiles. 

Loss of the Bell X-2 has been a bod: 
blow to the full-scale heating research 
program; NACA savs_ the 
will inevitably be slowed down Ihe 
X-1B and X-1E will not be able to 
fill the gap, but to makc 
substantial contributions to the over 
ill program. 

Multi-stage 


calculations 
their simu 
model _ tests; 


ste Dp 


whole 
of test techniques 
‘¢ ile 


program 
will be able 
flown 


rocket vehicles, 





Langley Coverage 
Continuing _ its coverage of 
NACA’s Week 
publishes this first of several articles on 
the 1956 
Langley 


annual 
inspections, Aviation 
Triennial Inspection of the 


Aeronautical Laboratory. This 
report was prepared by a three-man edi- 
Asst. Editor 
(Technical) David Anderton, Military 
Editor Evert Clark and Engineering 


Editor Russell Hawkes. 


torial team: Managing 











from the Pilotless Airport Research 
Station at Wallops Island, Va., have 
useful tools. One four- 
stage vehicle uses the Honest John 
rocket for a first stage, a Nike booste1 
for the second, a ‘140 artillery rocket 
for the third and a 155 as the sustaine1 
powerplant in the fourth stage, which 
is also the instrumented payload. An 
other tour-stage rocket using two Nike 
boosters for first and second 
reached a speed of Mach 10.4 at an 
altitude of 54,000 ft., and eventually 
coasted to a peak altitude of 200 mi. 

Among the test vehicles flown has 
been one with a number of metallic 
probes projecting outside the calculated 
boundary laver to check heat resistance 
of different metallic materials 

New kind of a trajectory, called over- 
the-top by NACA, has been tried to 
ICBM. Four- 


used in 


proven most 


st iges 


simulate re-cntry of an 


stage vehicles are these tests, 
but only two stages are fired during the 
ascent to zenith. After the rest of the 
rocket begins its descent on the down- 
ward leg of the flight path, the final 
two stages are fired, producing the high- 
est speeds at the lower altitudes near 
the carth’s surface. A series of hot jet 
test units has been developed to simu 
late hypersonic heating on small scale 
models. Among them arc 

e Ceramic heat exchanger which stores 
air above 4,000F. and blasts a jet of 
ir at that temperature over a_ tin 
model at 3,500 mph. Jet diameter is 
ibout three-quarters of an inch; the 
unit was a pilot model to check the 
feasibility of the idea. 
led NACA to start work on 
version 

e Ethylene jet in which the model is 
placed in the blast of the exhaust from 
a combustion chamber burning cthvlene 
in air at high temperature and pressure. 
A 12-in. diameter jet produces tem- 
peratures of 3,6001 
3.000 mph 

© Rocket jet which can subject a model 
to a 5,000 mph. blast of air at 4,1 001 


Its success has 
a larger 


and speeds of about 


Heat-Structure Research 

Laboratory investigation of the kind 
of aerodynamic heating that will affect 
urcraft and short-rang« 
speeds below Mach 5 is done at Lang 
levy with 
e Equipment incorporating radiant heat 
sources, for study of structural 
heating problems 
@ Facilities in which both actual 
dynamic heating and loading at specific 
velocities can be simulated. 

Radiant sources include the electric 
carbon-rod radiator which will heat to 
4700F. and produce the heating rates 
up to 100 btu. per sq. ft./sec. that a 
being accelerated rapidly to 


missiles in 


b ISIC 


icTO- 


missile 
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WINGS AND NOSE of stainless steel model in simulated 4,500 mph. 50,000 ft. flight begin to glow (top left Nose melts, grows blunter 
wings melt. Finally fuselage glows, wings disintegrate. Acid ammonia rocket shot hot gasses through 4.5 in. supersonic nozzle for test. 


Damage was intensified because of small model size-wing span 2.5 in., wing thickness one-eighth inch 


iltitude would encou 
SIT piC ps 
is that the | 
d rapidl 
produced 
heat lamps 


STOL, VTOL Research 


lcmonstratior | itable tl t 


heated SOO! 

urface and 200] m top 

in the pull-up of a mis 

downward deflc 

it the wing ti 

sumed its normal shap 

Yuartz tube heating 

same time that dis 

ing applied to test 
on a structul 
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LOCKHEED F-104 (left) tested on unique force-roll sting Model (right) is used for low speed stability test of high speed aircraft. 


| ane 





SCALE model of Bell X-2 (above) is mounted in unitary plan supersonic wind tunnel for calibration tests. Landing gear (below, left) is 
mounted on test carriage at Landing Loads Track. Swept-wing model (right) is used for high lift test devices. 


i 














weight ratio engines inside the wing. 
Exhaust would flow through slots at the 
trailing edge producing a narrow, full 
span flow of air. 

NACA investigating three 
types of jet powered vertical takeoff 
aircraft—“tail sitters’ like the Ryan 
X-13, and horizontal takeoff types in 
which jet thrust is deflected downward 
through a cascade of vanes or by rota- 
tion of the engine. 

Electrically controlled dynamic mod 
hydrogen peroxide 
thrust from 


the VTOL 


also is 


cls, powered by 
rocket motors ranging in 
6 to 60 Ibs., are used in 
experiments 

Onc facility for with the 
models consists of a standard hoisting 
crane, statically mounted on a circular 
apron and sheltered by 
to prevent unwanted wind effects. A 
tethered horizontally and al 
lowed to flv in a circle around the crane 
Che crane rotates at exacth 
the same speed as the model, with its 
boom constantly holding a slack safety 
wire leading downward to the model 

lop speed of a model tethered to the 
crane with a 50 ft. wire is 70 mph. At 
that speed the crane’s rotation is 20 
rpm. using a 65-ft. wire, the model can 
be flown at 100 mph 

Langlev will soon put into operation 
still another new VTOL-STOI 
facilitv—a_ specially-instrumented truck 
using a_ safety boom and 
carrving “pilots” who can control roll, 
pitch and vaw electrically. 


new usc 


concrete trees 


model is 


mountings 


testing 


suspension 


Unitary Wind Tunnel 


Langlev’s newest unitary plan wind 
tunnel is capable of simulating condi 
tions that a 40-ft. missile would en 
counter at Mach 5 and 70,000 ft., or 
the conditions a fighter aircraft would 
find at a speed Mach 2 and 
the same altitude. 

The $154 million installation has 
been in operation since August. It in 
ludes two sliding block, variable super 

mic test cells, 


ibove 


with test sections meas 
uring 4x4 ft. One tests in the range 
from Mach 1.5 to 2.8, the other from 
Mach 2.3 to Mach 5 
High on the priority 
this tunnel is the 
directional stability that occurs as speed 
problem in super 


list for stud 
with decrease in 
increases—a major 
fighter design. 
Conventional lifting surfaces at high 
ma\ effectiveness to the 
that positive directional stability 

low. The vari 
ible speed tunnel can determine not 
only at what point the stabilitv of a 
articular begins to 


TV 
peeds lose 


point 


becomes unacceptably 


design decrease, 


it which it becomes too 


] 
but the 
ritical to accept 

\ 100,000 hp. electric drive serves 
both sections, so only one can be used 
but it is possible by a special 


point 


it a time 


valving arrangement to shift the flow 
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Second and eighth production Lockheed F-104As have engine intake wedges 


ramps are used to create shock wave to get 


(AW April 23, p. 34). Speed of J79-powered 


of air at will from one section to the 
other without shutting down the tun 
nel flow 

Shapes are sting mounted on a mo\ 
ible horizontal strut which allows both 
vertical and horizontal tilting 

NACA is investigating use of ven 
tral fins, use of wedge type airfoils for 
tail ind changes in tail loca 
tion in its directional} stability studies. 


sections, 


Piloting Problems 


NACA is investigating 
control svstems for high speed, high 
altitude 
keved to problems created bv disappear 
uppel 
between 


use of ven 


urcraft and manned missiles are 


ance of acrodvnamic force im rare 


itmosphere, growing distance 
top and bottom of the speed scale and 
icrodyvnamics at high Mach 
numbers that 

¢ Low dynamic pressures in atmospher¢ 
ibove 100,000 ft. require 
high angles of attack for 
load factor maneuvers. 

e Best shapes for high supersonic fl 
are poor performers in low 
gimes of takeoff and landing 
e Large inertia and reduced 
cffectiveness result from greatcr strength 


changing 
Problems are 


dangerously 


sm il] 


even 


ht 


speed TC 


, 
ig 


control 


requirements and complexity and neces 
sity of designing for high speed regime 
e Stability varies Mach 
\ configuration with good acrodynami 
damping at speeds develops 
poor damping on the other 
Mach 1, Period of oscillations decreases 


with number 


subsonic 


side ot 


Wedges or 


air inside engine at speeds above Mach 1.4 


fighter exceeds Mach 1.5. 


to a point lower than period of pilot 
reflexes. Normal 
even build amplitude of oscillations 

e Stability in rolling maneuvers disap 
shorter 


pilot ma 


r¢ sponse 


pears as wings get thinner and 


mass is concentrated near fuselage cen 
terlince 
@ Acrodynamic controls at 
side the 
self-contained power i 
inv control force 

\ iniable 
studied as a 
trol 

I:fforts to cope with 
md pitch at high Mach numbers is 
based on command control of rat 
ittitude gvro stability augmentation 
svstems, Ability to hold target in 
buffeting was 


iltitudes out 
useless and 


itmosphere are 


needed to exert 


have 


yoving con 


gcometr been 


Wiles 


means of IM] 


indamped vavw 
and 


tran 
on much improved by 
WOK-2 test 


reported 


vstem in studi 
NACA test 
ittention in be 
to tactical prob 


contre 


using 
plane pilots hav 
that more 
from control of plan 


Small, 


diverte 1 


irm-rest-mounted 
used in tests 


Pilot 


stick 


lems 
stick has 
mand control 
floor-mounted 

Instability problems are 


ground by a cockpit sec 


been 


prefer it 


simulated on 
tion mounted 
in a high speed elevator in the middl 
of a two-story, half-cvlindrical 
Pilot's task is to c cted cre 


moving red target. In 


screen 


nter proj 


I 


ball 
simulator feeds multipk 


h ir on 
stability 
into 


problem. Simulation 1s 


rate 
to compli ite his 
limited 


cle itor motor 


to vel 
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tical plane. Programmer can simulate 
stability characteristics of current tvpes, 
manned hypersonic rocket gliders or 
ballistic vehicles 
Stability problem in 
that in that 
f oscillations is longer Acro 
correction is impossible 
Langley Aeronautical Labor 
“Tron Cross” simulator 
t trv out control bi 
reaction Smooth control is 
Command control-stability 
tion tem will probably be used. 


space differs 


from itmosphere in 
period 
dvnam 
NACA 
itorv has used 
pressur¢ ict 


difficult 


iugmenta 


Dynamic Loads Research 
NACA 


cue to 


fatigue failure 
loads ha 


rese irch on 

various recurring 
ranged from small amplitude, acousti 
frequency loads to long term pressuriza 
tion cling of cabin structures 


NACA that 


to damage by loads de 


studies indicate resist- 


ance icoustic 
pends upon the relationship between 
the weight of the 
of supporting structure In comparative 
studies an aircraft aluminum - skin 
with spot welded stiffeners failed after 

few minutes of 
ration. A stiffener 
ho Chin-skinned honevcomb 
ture survived seven hours of 
treatment before the skin split 

Gust upon aircraft 
can be reduced greatly by 
niques explored at Langley 
of airflow deflectors below 
reduce slope of lift curve by 
and eliminate heavier loads. Reduced 
slope kills part of up-draft. Retraction 
of deflector increases lift to damp vibra- 
tion 


skin and the weight 


intense acoustic v1 


failed in about an 
struc- 


similar 


structure 
tech 

Extension 
wing 


25-30% 


loads 
using 


Can 


By destroying a number of pressut 
ized cylinders, NACA has learned that 
imount of ring reinfor 
ing reduced danger of explosive failure 
of pressurized cabin. 

NACA flutter that 
magnitude of initial disturbance re 
quired to start flutter in 


can be increased and damping can b 


an imcrease in 


studics show 


some Case 


improved simply by insuring that con 
trol hinge mounting is tight 
\crodvnami heating has been 
found to be an important factor in su 
ceptability to flutter. F lutte: 
of a control holds up 
the surface is 


resistance 
well if 
uniformly hot ot 
But sharp leading and trailing edges 
concentrate heat, leaving the center of 
the surface Resulting stresses cut 
stiffness and set up 
flutter destrov the 
short order. If the surfac 
survives flutter it will damp out as heat 
spreads to equilibrium. 


surface 


cold 


cold 
torsional self-ex 
cited which can 


surface mn 


Landing Load Test 


Langley is now using a unique facility 
called the landing loads track to delve 
into the complex problem of landing 


30 


] 


In high speed he iv\ load 


30 ton 


gear spin-up 
consists Of a 
carriage propelled down a 2 200-ft. run 
way strip at 660 fps. by a blast of water 
Water is under 3,300 psi. pres 
sure and bucket on 


during hring 


landings. Facility 


stored 


directed against 
riage for several second 


hvdropult” is capable of accelerat 


Ld — 
Che 

ng the carriage 
within 400 ft. and s the jet pro 


thrust of 


to ccd f 150 mph 


] 
qauces 


Interference 
\ 20-ton 


is housed in the cart 


landit 


stopped bv 20 sta 
. h] 
ing gear pennants, cacl ipable of 


rbing four 't-pounds 
energy. A tow tank runs al 
strip for drop testing « ll spec 


mgside 


len 


of a supe 


fields in 
rence eftect 


Interaction of flow 
onic flight produces interfe 
break an airplane d 


1.000-Ib 


tore pvlon mounted under 


super 


that can make or 
external 
the wi 
rsonic airplane caused a sid 
oad of half its weight on the pylon duc 
to interference 
NACA 
interference 


round 


sign. In one 


Case, a 


Extensive studi 
tunnel on the 
ing 1 1 backg 
t | | of subsoni 
hown that there are 

ideration 
e Interference is 
elt is not always detriment 


ily 1\ 


plane performance, and ma 
help overall acrodynami 


here is no single solution; « 


ign 1S 


1 separate comproml 


One Orbit Out of Twelve “Good” 
Satellite Average, Martin Says 


By James Dailey 


1 dozen Van 
will be 


rnational Geo 


New York—As man\ 
satellites probabl 
1957-58 Int 


cuard fired 
during the 
physical Year in an effort to a hieve an 
orbit, although prime contractor Glenn 
L. Martin Co. has a firm contract for 
only six 


Malhon Winter, Martin’s 


manager for Project 


manufac- 
Vanguard, 
itmos 


turing 
described the satellite w 
phere of tolerant skepticism last weck 
1 New York Air Materiel Com 
mand Reserve Unit meeting 

We'll consider it a good batting 
if we can get one to orbit out 
Winter told the ait 


ork in an 


berore 


iVCTALC 
of the dozen,” 
materiel officers 

Winter said that so far the 


was on schedule with bugs and 


program 
bottl« 
being conquered pretty much a 
thev occurred These 
ment of certain type rf 


usually av 


necks 
include procure 
omponcnts, 
one of 
has been preparation 
of the elaborate test facilities at (¢ ipe 
Canaveral, Patrick AFB, Fla., from 
where the earth itelh will be 
launched 
He indicated thi 
be made, OI 


ionic component 


the toughest job 


more, if the . 
sarv. ‘These are expected to start next 
month. At least two will be 
Viking rockets and the third will be 
in acrodynamic prototype of the Van 
guard itself, although it will not be an 
orbital vehicle (AW Sept. 24, p. 26 
Winter emphasized that the Van 
guard program was one of expernnent, 


modified 


was bound to experience 
“We're blazing the trail 
Columbus,” he 
unknowns of 


We're 


and as such 
some failure 
of Gallileo 
“We're investigating the 


outer atmosphere and space. 


and said 


trving to find out about radiation, infi 


red and radio waves; densit\ temper 


dust and 
ot th 
point 

other 


tures and composition; space 


i 
meteoric particles; thickn 
carth’s 
on the earth, and a 
things. It’s a big job.” 

Theoretically, the 
launched vertically, tilt gradually along 
its course until it orbits somewhere be 
tween 200 and 400 mi. at 
18,000 mph. The first stage is supposed 
to cut off at 30 to 40 mi. altitude at 
3,500 mph., the second at 130 mi lt 
tude 11,000 mph Then it 
supposed to coast to ibout 
iltitude, where the third 
fire the satellite on its 15,000 mph., 
spinning trajectory 

Vanguard will be 
ind 35 deg. to gain optimum velocity 
from the earth’s Winter 
figured this will add about 1,000 mph 
to Vanguard’s speed. 


crust, distance between 


hundred 


vehicle is to b 


speed of 


and 
300 mi 


stage will 


uimed between 8 


rotation 


Information Relayed 


Martin has the basic design respon 
ibility Subcontracts have been 
warded to General Electric for th 
first stage unit aid to 
Acrojet General for the 
I hird is under development at 
Grand Central Rocket Co Alleg 
henyv Ballistics Laborator 

As Winter put it, 


contract 


propulsion 
second stag 
stag 
and 


Martin was 
iwarded the prime because it 
had previous experience with its Viking 
high altitude rocket Wi 


didn’t have to compete for the job,” he 


resca4e h 


said, “it was handed to us.” 

As the satellite orbits, it relay 
information to several dozen Minitrack 
stations installed along the 75th Me- 
ridian. Within 20 min. after the satel- 
lite has passed in its orbit, information 


will 
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$50 data comput Vertol, Northrop Discuss Merger; 
gton, D. C 
Soe a ee ee Berlin May Head Combined Firm 
With about $1,000 inte . 
nvl | ‘ ul . 2 A gee Morton, Pa.—Don t t l 
C the Pines from 


sate lhite 


200-400 Mile Altitude 


Winter said Martin engineers 
liptoid (out-of-ro 
( r the Vanguard of bety 1 ment to proceed with 
400 mi. altitude, but thev ar yvasis Of a Northr 
lowing themselh is much as 1,000 ty hares of 
tolerance rtol stock 
at estimated 200 mi perigee pavable Oct. 2 
point ind 1,200 mi Ipogec ~ Informed source 
point) would be sufficient the Laurence S. Rock« 
Ihe more the satellite dips int th largest Vertol stockholder 
sphere, the less will be its life of the new company 
Winter said If the vehicle nother 10 vould pass 
» orbit below 100 mi.. the s | Piasecki. founder f Vertol 
iround for another pass ywresident of Piasecki Aircraft (€ 
high as 200 mi. the time — Both Northrop and Vertol 
three or four weeks. A red price increases as ne\ 
variation in angle can make the pending merger was discussed | 
ference between achieving an orbit The Hawthorne, Calif., firm 
or a firecracker.’ of the USAF Snark inte 
N m ssile, saw its share edg 
uclear Energy New York Stock Exchange 
Winter said that if a good shot is fore the announcement 
hieved—an orbit of about 300 mi ms, the going price 
should be a vear of orbiting before Vertol shares Id over-the 
tellite starts carthward it one pomt went into the S5 
\ lot,” he said, “depends upon what — Previously, it had sold for appr 
ins into out there spacc dust $45 Vertol has 471,485. sl 
nergy particles, meteorites, etc.” tanding and Northrop has 


Other points that were brought out Berlin predicted _ that Vert 


Winter growth could be accelerated through 
© Nuclear energy powered satellite combining with a large manufacture 
ild | possibility within ten vears such as Northrop. The activity 


e Du 


ring IGY, several other rockets ompanies, he id 
h as the Acrobee Hi and Viking will other.” 
c. rious spots around tl 


I 
t ti i W th the satellite 


i 
d from 


Australian Production 
Of Sabre-Avons Cut 


Melbourne—Production of  Sabre- 

m fighters by Commonwealth Air- 

ft Corp., Melbourne has been 
lowed to two planes a month. Previous 
roduction was three planes a month 
ind a figure of four to five had been 
projec ted 


About 1,000 emploves have been 


missed ind it is feared another . $ q . as ; ep ' 

000 will receive notice soon because pe : : a 
the lack of orders. An effort is being 2 a La A OE re: 
made to keep skilled personnel on the . . 

pavroll Turbine Helicopter 


Commonwealth, which has delivered Marine Corps Kaman HOK-1 helicopter fitted with Lycoming’s XT53 free turbine engine 
50 of the Sabre-Avons to the Roval hovers after rollout at factory at Bloomfield, Conn. Kaman said it is the first helicopter 
Australian Air Force, still hopes to to be equipped with the engine and the first U.S. helicopter airborne with a turbine 
manufacture under license Lockheed developed specifically for helicopter application. USAF 50-hr. flight approv il tests have 
l’-104 fighters for the RAAT begun. Wright Air Development Center sponsored and directed XT53 development. 
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New Agency Controls Air Contracts 


By Claude Witze 


Washington—Defense Department’ 
\I r\ hk \lanagement 
+} ] 


is moO 


irmed SCTVICCS 
g. Gen. Edmund (¢ 
ofhce carrics out the 
issignment d 
f the Army by 
Charles I Wilson In 
n, Gen. Lasher ; 
of MTMA, will 
management respon 
Army, Navy, Air Force 
ps t 


ransportation Ww ithin 


ane 


\\V EEK 


change 


ld AVIATION 
inticipate 1m 


’ 
procedure until we 
find th ed for them ind empha 

] _ . 1] 
miulital S¢ Wil 


rvice 
illed move 
Vhes« 


transportation ser 


sized tl the 
retain S] 
ment ntrol] 


litv for s« 


functions 


nsipdi 


quir ments for 


Where Responsibility Lie 
he 


ported, w 
what is te 


hen it must 


military ervices, it was re 


7? 1 
ll be responsible for deciding 


will 


€ delivered 
1 


where t 
I 


move, move 
ind w 
MTIMA 
move 

A strong 
will meet 
skeptici m, from 
the USAF Logai 
frans charter air transport 
the years, Logair, PCC 
by USAF’s Air Materiel Command, 
has freight opera 
tion, Sle 
contracts 


vill determine how it is to 


MTMA 


least 


that 
resistance, or at 
operators of 
Navy Quick 


] 
possibility 1S 


SONC 
present 
I 


ind 


tems. In 
] 
| 


r¢ manage 


7 + fey 
pa \ 
grown into a 
with 
to four 


major 
th in 


Carriers 


million 
Quick Tran 


more 


E. C. R. Lasher 





Traffic 
Headquarters 
Branch Office 


Jurisdiction 


Region 


astern 


Connecticut, Delaware, 


Rhode 


Vana, 


I rafhc 


Headquarters 


Southeastern Region 
Jurisdiction 


South Carolina, 


Irafhc Region 


Headquarters 


Southwestern 


Jurisdiction Arkansas, Louisiana, New 


Central Trafic Region: 
Headquarters 
Branch Office 
Colorado, 


Jurisdiction: Illinois, 


Wisconsin, Wyoming. 


Western Trafic Region: 
Headquarters 
Branch Office 
Jurisdiction 


Arizona, California, 





District of 
Massachusetts, New Hampshire, New Jersey, New York 


Denne ssec, 


Indiana, 
Missouri, Montana, Nebraska, North Dakota, Ohio, South Dakota, 


Idaho, Nevada, Oregon, 


Military Traffic Management Agency 
Regional and Branch Offices 


Pittsburgh 
New York 
Maine, Maryland, 


Pennsyl 


Columbia 


Island, Vermont. 


Atlanta 


Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 


Virginia, West Virginia. 


. .Dallas 


Mexico, Oklahoma, ‘Texas. 


St. Louis 
Chicago 
Kansas, Michigan, Minnesota 


lowa, 


San Francisco 
Los Angeles 


Utah, Washington 





lso is a contract 


five round trips weekl; 
Spokesmen ind 
Quick Trans hai 


tance of intern 


lM por 


yperation in oT I ) nsure maxi- 
mum utilization ipabilitv. In 
of Logair there is no question 


mbat D | f 


USAI 
ty yf the air carrier 
grated control of what 


1aln\ 


' ' re | 
depends u abil 


Contract Reshuffling? 


Gen. Lasher said that 

ral procurement fun 

with ontra t to COVCI 

the Military Trafic Man 

ent Agency will | a con- 

ind intensi ud\ of il] 
ibility ap 

huffling of 
esult if 


better 


beginning 


= 


1958 
tinuing 
service requirement 
peared strong that some 
contracts 


ind routes 
MTMA de 


ides that it may get 
SCTVICC 


this way 

It Wads 
tract ur Carriers se the 
MTMA’s studies, the 
volunteer more th 
thus help the 
lift for its 

Another possibility 


: 
suggested that, 


may 


new wen 

expenditure 

that MTMA 
reliance 
freight 


econ 


eventually will for rI CT 


upon existing comme! 


and air express services, sees 


ich a program 


mics i | 
ome important militan 

maintamimg a ontract 

it 1s possible the ne 


ft 


I 


wor commercial servi 
Major carriers 

with Logair are Resort 
Washington, D. (¢ 

port & Import Co., Mi 
tol Airwavs, Inc 

nd Riddle Airline 
Navy's Quick 


now 





Brig. Gen. Lasher 


Edmund C. R. 
director of the Military 
heads the 


ofice in Washington now empowered 


Lasher, 
Traffic 


single 


Brig. Gen. 
executive 
Management Agency 
to negotiate with air carriers for Defense 
contract 
within the U. S. A. 
Gen. Lasher, 50, was graduated from 
West Point in 1929 
trafhic-control work 
the of World 
has assistant chief of 
I'rafic; commandant of 
Transportation School, and executive 
officer of the staff of Joint Military 
'ransportation Committee, Joint Chiefs 


of Staff. 


Department transportation 


and has been in 
continuously since 
War Il. He 
l'ransporta- 


the 


early days 
been 


thon tor 
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ms Fixed-Wing Concepts Block ‘True 
rl thus far has nothing 

Moe Wee eel" Helicopter Future, General Says 
MIAS) is expected to develop 


Dallas—Hel yt 


ms W be given an 

ilifv for \ITMA 
\rmy pay! yl] 

\ ling to the Defen 
NITMA is exp lt 


yrepa 


Japanese Test Rocket 
Prototype for IGY 


Akita, Japan—Kappa 125 JS 


Universit 


t Michikaw 


<pcrimenta 


North American Gets 
Titanium Research Award 
North American Aviation ha 
; USAI 
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Northrop’s Supersonic Trainer 


Northrop Aircraft Co.'s supersonic trainer design utilizes two small, low-frontal-area turbojet engines mounted in the tail. 


Drawing 


shows shallow depths of area-rule fuselage, which has reverse upward belly line curve in area rule region. Horizontal flying tail has about 
2 deg. anhedral (AW Oct. 1, p. 29). Rear seat is higher than front. Wing is low aspect ratio of 3-5%% thickness. 


USAF Needs Direct Ground-Air 


Radio Communications to 7.500 Mi. 


By Philip J. Klass 


Utica, N. Y.—A technological break- 
through in ground-air communications 
techniques is badly needed to give the 
Air Force reliable, direct radio com 
munications to its aircraft at distances 
up to 7,500 mi 

This challenge to the avionics indus 
trv comes from Lt. Gen. Joseph Smith, 
commander of the Military Air Trans 
port Service, in a paper given here dur- 
ing the second annual Symposium on 
Acronautical Communications, Smith’s 
paper was delivered by Col. Forrest W 
Donkin, deputy commander of USAF’s 
Airwavs and Air Communications Ser 
ice (AACS), who appended some of his 
own VICWS 

Deficiencies in ground-air communi- 
cations have so handicapped oceanic air 
trafic control in the heavily traveled 
North Atlantic, Donkin said, that “I 
1m amazed that there hasn’t been a 
‘Painted Desert’ type accident.” 

To demonstrate the pressing need for 
ind direct radio contact be- 
tween Strategic Air Command control 
centers and SAC bombers, Donkin 
pointed out that if the international 
situation became particularly edgy, jet 
bombers might be deploved aloft in 
strike position 

“It must be possible to trigger these 
bombers into action in a matter of sec 
onds, if necessary,” Donkin warned. 


immediate 


34 


lo prevent unnccessary repeat strikes 
iwainst the same target, SAC 
get a fast report on the effectiveness of 
its initial If the enemy capitu 
lates, prompt action is needed to call 
off further strikes. SAC also needs di 
rect global communications to permit it 
to set up refueling rendezvous on short 


needs to 


sortic 


notice 

Although the present 
global USAF communication 
comparable to the best commercial sys- 
tems, Donkin said, there are too many 
links in the chain, leading to delays or 
possible failure 


$300 million 


system 1S 


Coded Communication 


SAC iccept a coded 
transmission for its direct 7,500-mi. 
communication requirement Such 
transmissions might consist of onlv a 
few coded numbers and letters which 
would be sent in a brief high-energy 
burst, though these transmissions would 
be infrequent 

However, the 
without fail in the 
kin cautioned the 

Research in high 
pulse, single sideband 
bevond-the-horizon) range 
burst techniques show somc 
Donkin said, but added that no one 
knows for sure whether any of thesc 
will meet current USAI “If any 
me has a revolutionary approach which 


is willing to 


svstem must work 
Auroral belt, Don 
symposium 

frequency peak 
UHF extended 
ind meteor 
progress, 


needs 


warrants development, General Smith 
would be personally interested in help 
ing to arrange for a sound development 
contract,” Donkin said 


MATS Needs 


MATS direct ground-air communica 
tions needs for its own operations arc 
not quite as tough as those of SAC 
MATS will settle for coded communica 
tion at distances up to 3,000 mi., with 
voice required only up to 1,000 mi. Th« 
voice communications can be com 
pressed—bits of speech chopped out- 
providing the result is still mtelligibl 
Donkin said 

Optimum flight path techniques, as 
pattern fiving, have enabled 
MATS to achicve a 10% gain in au 
craft utilization. However, this tech 
nique requires direct ground-air com 
munication with all en route aircraft t 
obtain accurate pressure and wind data 
Such direct communications are not 
now possible 

Present oceanic trafic control prob 
lems stem from a lack of positive 
ground-air and point-to-point commun! 
cations coupled with lack of a naviga 
tion svstem suitable for giving an exact 
position fix. The problem will becom« 
more serious as the airlines and MATS 
switch to turboprops and jets, Donkin 
warned 

Air Force 
tance ground-air 
become so pressing that it can not be 
satisfied anv longer with conventional 
ind = small-increment improvements 

Ihe jet age urgently calls for som«¢ 
icvolutionary techniques,” Donkin con 
clude d. 


pressure 


for direct long-dis 
communications has 


need 
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call GOVERNMENT PRODUCTS DIVISION 


In December 1907, the “Great White Fleet; consisting of sixteen fully 
armed battleships, set sail from Hampton Roads, Virginia. Its purpose: to 
quell the tension that was mounting in the Far East by creating visible 


evidence of United States power. This was Teddy Roosevelt's “big stick.” 


Today, we are not without the need for a big stick of our own; 

and Rheem, as a major producer of quality government products, is proud 
of its contribution to the filling of this vital need. You can rely on 

Rheem for quality, for low per-unit cost, and for on-time delivery. 


The record speaks for itself... and eloquently. 


Rheem's Government Products facilities are presently in quality 
development and production on air frames, missile and jet engine 


components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company ¢ GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. * SAN PABLO, CALIF. © WASHINGTON, D.C. * PHILADELPHIA, PA. © BURLINGTON, N. J. 
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RESEARCH FACILITIES 
for AIRCRAFT 

and MISSILES 
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PARSONS 


for Airframe, Propulsion, 
Guidance and Navigation... 
Nuclear Facilities 

Rocket and Missile Installations 

Air Blast and Wind Tunnel Facilities 

Altitude and Environmental Chambers 

Engine Test Cells 

Jet Engine Maintenance and Overhaul Facilities 
High Energy Fuel Plants 

Complete Electronic Instrumentation 


THE RALPH M. PARSONS COMPANY | 
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French Etendard IV Light Fighter 


is capable of takeoff and landing in 1,800 ft 


* 


25.000 ft 


Etendard IV, Marcel Dassault’s light tactical fighter in first inflight photo (top), Powered 
by Snecma Atar E turbojet engine of 8,000 Ib. thrust, it is reported to attain Mach | 
ton than Dassault’s Mystere IV. Etendard IN Mystere 24 
enables the Etendard IV to land on grass fields left 
with tail chute Etendard IV shows drooped wing leading edge 


has flown about 30 hr. 


ibove It weighs six tons, lighter by a 


AW 


shows tail 


is a redesignation of the July 30, p. 25 Use of low pressure tires 


(50 psi lail view (lower chute housing and all flying tail. ‘Taxiing 


(lower right extended Intake housing is provided for 20 mm, cannon 


The airplane 





Fifth 
amounts t 


producti 


News Digest 


more 


Jet Engines for KB-50 


Aircraft 


has be 


craft’: 





Corp., Birmingham, 


Aircraft Corp. delivered on Hayes 4 
last of more than 300 Beech Ala., install 


I 344A \Mlentor tr uners to USAI Air-Fouga Electric 4 adh os 
phase-out of 40-month T-34A by §& eemchs evichion single Boeing KB-50 tanker in hopes of 


will two auxiliary General 


Beec h 


turbojet engines on a 


company forme 


ympanies t 


finding some wavy to save piston- 


im Beech will continue production the 
1-34B, Nav through 


‘ yer 1957 


version, 


Hawker Hunter T \Ik. 7 two-seat air 
ift were ordered by Roval Netherlands 
Force. Order for ten, first from 
seas, is expected to be supplemented 


inotl Dutch order for ten 


TNCT 
Lockheed C-130A_ Hercules 
‘ected initial phase of employment and 
iitability testing by project team from 

I \ir Force Operational ‘Test center, 
‘lin Air Force Base, Fla. Tests will 
zin soon of C-130A’s ability to land 
and take off on short, unimproved fields 


com 
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exploit the Fouga manufacturing work 
The ympanies, Breguet, Dassault 
Morane-Saulnier, Sud-Est Aviation an 
QOuest-Aviation, provided for capitiliza 
tion of 75 million francs 

Garrett Corp. declared a 5 stock 
dividend payable Nov. 5 to stockholders 
Oct. 12 Dividend 
one share for each 20 


will 


sh ires 


of record 
imount to 
held. Garrett reported peak sales of 
$138 million for the fiscal vear ended 
June 30. Net earnings of $4.8 million 
compared with $3.7 million for previou 
year, amounted to net profit of $5.13 
share compared with $4.10 for previous 
year. 





engined aircraft from an early obsoles- 
cence. 

Working under an Air Force contract 
Hayes will pod one of the 6,000-Ib 
thrust The 
engines, Hayes says, should give the now 
tanker 


enough additional speed and altitude to 


engines under each wing. 


obsolescing _ probe-and-drogue 
operate with current USAF fighters and 
fighter bombers. 

The 
awarded an Air Force contract to convert 
conventional B-50 into the 
KB-50 three-point tankers 
(AW March 5, p. 62). 


company already has been 


bombers 
refueling 











AIR TRANSPORT 


4 Kas oe 





een ta 


AMERICAN AIRLINES DC-7 on takeoff. 


Airline success with this transport has made it) mor 





than an interim aircraft. 


Jet-Age Role Assigned to Douglas DC-7 


Airlines, which bought DC-7 as 


say performance, 


By L. L. Doty 

Washington—The DC-7, last of the 
ommercial piston engine aircraft to be 
built by Douglas, will continue to play 

prominent role in air transportation 
ifter the advent of the jet age 

First introduced by American Airlines 
in November 1953, the DC-7s are no 
longer looked upon by its operators as 
simply interim — aircraft 
bridge the gap between 1956 and the 
vear the turboprop and turbojet trans 
ports begin to appear im quantity in 
1960. After that, the DC-7s will con 
both 


reason rela 


designed to 


tinue useful long and 
medium-range 


operation 1] costs 


service on 
routes. The 


tivelv-low 


Jet Age Role 


\ number of the aircraft’s perform 
nee characteristics, particularly _ its 
speed and range, are giving airlines their 
first sample of the problems and benefits 
that will 
turbine-powered fleets 

Characteristics that will help insure 
the D¢ i long life include 
e Passenger appeal has been so wide- 
spread that the airplane enjoys a higher 
load factor than that of most competing 


ccompany the operation ot 


models 

e Maintenance problems that  initiall\ 
marred its operating records have been 
solved to give the DC-7 series a high 
cfhcienc\ 
e Operating costs, which 
have been prohibitive, have been largely 
offset by good aircraft utilization and 
high load factors 

alread 


rating 


once would 


The DC-7 urlines 
their first real experience with the high 


has given 
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interim aircraft. 


appeal extend life expectancy. 


operating costs that n I epted 
if the publi "s appetite for 
luxurv is to be satisfied. Its operation 
points up the fact that high load fact 
nd aircraft utilization have | 


essential than c\ 


spc d and 


MOr;C 
required to an even greater 
jct-transport operations 

Phe DC-7, however, is_ pat 
way, and the t it tor 
while 


urlines exp 


its passenger appeal even 
with the more spectacular 

models. A. FE. Ravmond, Douglas vi 
president and director of Wwinecring 
idmits that turbine-powered planes wi 


comfortab] ybvioush 


peting 


be mor 
ind perhaps mor 
However 
uirplanes will not 
Chev wil upplementar 
two typ will operate side | 


respects 
“These replace 

DC-7s 

nd the 


ide over a period 


Sales Volume 


ords of the DC 
best testifv to the secure future of th 
iirplanc¢ To date, sales amount to 
S$677,045,649 for 216 DC-7s and DC 
7Bs, and 116 DC-7 
thus far have 
in the DC-7 
Douglas model, and the 
DC-7 orders stands highest in the 
company’s history 

he dollar value of these 
not include spares or possible modifica 
tion of future aircraft. And prices are 
not likely. to creep downward Mhe 
DC-7 cost $1,640,050 in 1953. ‘Two 
vears later, the DC-7B had passed the 
$2 million mark 


Lhe DC-6, priced it 


Current sales 


Lhe airlines 


made a larger investment 


scries than in any previous 


? 
backlog of 


sale S doc s 


$587,000 in 


19 limbed to $874,000 by 
ado ind range are the fa 

have attracted the airlines 

According to C. R Sper 

vice president f 


CHIOT 
plane offers two major 
it climinates 

range trips, which 


unnece 


sn’t like, and enabk 
lug speed, which the 
Ihe airline bills the 
world’s fastest 


High Load Factor 
Operators say the relati 
iting costs of the D« 
factors that reat 
sts—speed and range Range 
in optimum cconomu 


urliner.’ 


the same 


Sa, illows 
since it is axiomatic in airl 
that 


TCASC 


cration 


operations costs decrease 


ngth in 

Lhe h thev add, 
the production of seat miles at 
ite than any other airpl 
rollary, its 


cngei 


igh speed, 


in 
speed, because of 

appc il and competitive idvai 
, produces a higher load factor tha 
an These principles d 
mand high aircraft utilization for th 
successful application. ‘They undoubt 


edly will support turboprop and turbo 


transports 


jet operations 

United Air Lines reports 
rect operating costs of 1.9 cents p 
wailable seat-mile for the DC-7 with a 
58-seat configuration This compar 
with a 1.39 cents cost for DC-6 tvpc 
equipment United classifies their DC 
7 flights as “Red Carpet Service,” and 
issigns none of these aircraft to coach 
operation. The airline has 26 DC-7s 
in service and 30 on order for a total 
investment of $109 million 

Direct operating expense of the 69 
passenger DC-7s operated by Delt 


current di 
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is also 1.9 cents, with a com 
1.7 cents cost for the DC- 
the past vear, Delta's DC 
3¢ f the company’s total 
scat-miles, the highest percent 


service operated by ani 


t flight cost per total hou 
for domestic operations of the DC-7 bi 
ll airlines as of Dec. 31 iveraged S405 
with United and Delta showing low 
f ind $387 respectively. Eastern 
using only the DC-7B in th 


lass repe rted direct flight cost 
total hours of $451, with Pan 
rican World Airways’ costs amount 


to $419 for international operations 


the DC-7B 


Cost Comparisons 
\ ymparisons, Northwest Airlines’ 


f the Boeing 377 amounted t 
Average DC-6B cost was $253 
6 averaged $266 and the DC-4 
was S148. Direct flight costs 
total hours in the same period for 
Capital Airlines’ Viscount was $205 
The DC-7s and Eastern’s DC-7B 
re currently operated as both first-class 
nd coach flights. But few airlines 
prophesize the eventual relegation of 
the DC-7 to a wholly tourist role once 
it is faced with jet transport compc 
tition 
An official of Pan American has sug 
ted that high costs of operation could 
sibly divert the turbojets to coach 
ice leaving the longer-range DC-7C 
to handle a share of the first-class 
trafhe. High density seating, he said, 
mav be required to produce sufficient 
ton-miles in order to insure a margin 
of profit at a time when transitional 
expenses are at a peak 


Tourist/ First-Class 


his mav be the reason behind Pan 
American's decision to schedule both 
the DC-7Cs and DC-7Bs as eithe: 
tourist flights or combination tourist 
first-class. The DC-7C tourist configu 
ration is designed with 74 seats. In the 
Atlantic Division; 12 seats are reserved 
for first-class passage and 54 seats are 

llotted to tourist travel. In the Pacific 
Division, the combination seating a1 
rangement is 22 first-class, 36 tourist 

The DC-7B is designed to hold 
tourist seats or a combination of 12 
first-class and 49 tourist-class. All DC 
7Bs are assigned to the Atlantic Divi 

Che airline plans a high density 

g of 104 passengers when, and if, 

proposed third-class fares are ap 

wed bv the International Air Traffic 
Assn AW June 4, p. 40) 

C. R. Speers believes that air coach 
traffic will grow more rapidly in the 
vears ahead than first-class business 
and American’s DC-7 Royal Coachman 
is designed to capture that market 
Thus, the DC-7 is serving a dual pur 
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dame - . 


DC-7 WASH-DOWN at Tulsa. Plans call for side-by 


- 


-side utilization with jets. 





Division to replace DC-3s and DC-4s 
Eastern estimates that its 
$170 million re-equipment program will 
increase available seat-miles from the 
six billion annually for 1955 to 10 bil 
lion in 1958, when all 60 DC-7Bs on 
order will have been delivered. A total 
of 20 DC-7Bs is scheduled for opera 
tion this month, and an additional 10 
Super Constellations will be added to 
the fleet between now and Dec. 12. 


DC-7Cs for Domestic Runs 


Braniff Airways will be the first to 
operate the DC-7C domestically when 
service begins Oct. 20 The airline 
held off purchasing either the DC-7 or 
DC-7B because it did not consider the 
aircraft adequate replacements for the 
modified DC-6 fleet. 

Because of its economics on 
range routes and its ability to serve all 
uirports on the Braniff svstem, the 
DC-7C is categorized by the airline as 
a “backbone workhorse” that will pro 
vide yeoman service well into the jet age 
and still bolster Braniff’s competitive 
position in the luxury market for the 
next three vears. 

A total of 25 DC-7Cs 
ordered by Pan American 
14+, 14 had been delivered, 
assigned to the Atlantic 
seven to the Pacific Division and ons 
in modification. The range of the air 
plane was increased over that of the 
DC-7B bv enlarging the wing area and 
further 
the fuselage to increase fuel capacity 
from 6,400 gal. to 7,860 gal 

Braniff, which has ordered seven 
DC-7s, has designed its fleet to accom 
modate +5 coach and 28  first-cla 
passenget I'he plans to in 
ugurate Latin 7C sen 


overall 


long 


have been 
As of Sept. 
with six 
Division, 


moving engines five ft from 


uirling 
American DC 
ice early in 1957. 


Utilization Average 
The DC-7s have proved themselh 


zation-wis¢ It surpassed on 
Constellation 1049 coach 
h shows 12.26 re 
per aircraft. On regular 
ition of the DC-7 f 
n regula 


enue hou 


util 


36 hours in 


hou 


. ig 





ENTRANCE 


ELECTRA interior designed for American Airlines features informal seating groups “living 


40 


regular service, 10 hours for coach. By 
DC-6B utilization is 8.44 
Constellation 749 is run 
Viscount, 7.12 


contrast, the 
Ihe 


8.30 


hours 
ning hours, the 
hours 

Maintenance problems of the DC-7 
scries have — steadily 
the airplane was first introduced. How- 
ever, the aircraft has only recently at- 
tained the level of reliability operators 
expect of it 


Wilham Littlew 


vice president of 


decre ised since 


American’s 
equi] 

who has been iS cle +¢ 
equipment program as any company 
turned his attention to 
newer equipment, satisfied that the 


DC-7 is now performing satisfactorih 


official, has 


Early Maintenance Problems 


Early-day problems with turbine fail 


penetration of the flight 
} 
i 


ures, hood bi 


shedding turbine blades and nozzle box 
cracks which plagued initial operations 
ire all but climinated 

Overhaul period for the 
Wright R-3350 turbo-compound en 
gines is generally between 1,000 and 
1,200 hours. United Air Lines has set 
the DC-7 airframe overhaul period at 
2,200 hours. Delta, using the block svs- 
tem of maintenance on has 
sect 12,000 hours as the maximum time 
limit for any part. 

Unscheduled removals of turbines by 


United 1,000 


Curtiss 


urframes, 


once Tan SIX pcr cngine 


American Selects 


American igned a 


Airlines has de 


radical new interior for its Lockheed 


1 
Tarn 


hick 
Hicil 











hours, or roughly the equivalent of one 
replacement to every two-and-one-half 
coast-to-coast round-trips. By modifying 
the turbines, thc 
rate has dropped as low as .2 per 1,000 
hours, and an even further im- 


unscheduled removal 


cnginc 
provement is forecast by the airline. 


Mechanical Delays 
Delta’s DC-7s are currently flying an 


verage of $5 to 95 hours per mechan 
ical delay, with engines accounting for 
of the delavs. The 
i flect of 11 Dé 


ing an investment of approximately $23 


uirling now 


45-55 
perates represent 


million which includes spares. The fir 
of an additional 10 on order will be de 
June 1957, and the 


bout one per month 


livered in urling 


expects to receive 
thereafter 

Delta advertises the DC-7 as the 
Golden Crown fleet and promotes it 
mechanical ground-cooling svstem 
speed and interior. National's fleet of 
four DC-7s are used as “lead equip 


+ 


ment” in its mor 
The airline 
whi h will be 
of 1957 
Airlines, in addition to Braniff 
operating DC-7s currently but 
have the airplanes on order, are Conti 
nental Air Lines with five DC-7Bs to be 
delivered in 1957, and Northwest An 
] 14 DC-7¢ | 


s scheduled for de 
1957 and 1958 


important market 
DC-7Bs on 


Sule! 


has four order 


delivered in th« 


not 
which 


ines with 


Vcr" n 


Electra Interior 


intentio 


room” style, increased capacity. 
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Lockheed 1649A Makes First Flight 


Lockheed’s sixth version of the Super Constellation, the 1649A, made its first flight last week at Burbank, Calif 


here being 


Phe airplane 


tested for weights and balances, was flown 50 min. The 1649A has a wing span of 150 ft., 27 ft. longer and 200 sq. ft. larger than previous 


models, and engines mounted farther from fuselage, propeller size increased to 16 ft 


vo-abreast reclining seats. A 


tion lub-tvp sets, seating six, will 
be next to the buffet area, and there 
will be a lounge in the tail section that 

ll seat five his gives the Electra a 
Electra 
The 
three-month 
dates, 


ines will now get the first 


to put its 


service m early 1959 new 


seating plan will mean a 


delay in OTF ginal delivery and 


Eastern Air | 
Electr 


Certification Proposed 
For NWA Tokyo Route 
Washington—P 


of Northwest 


lokvo route 


rmanecnt certincation 
Airlines 
iuthority has been 
Acronauti 
! Examiner Edward IT. Stodola 
Stodola also advised the CAB to mak«c 
decision on Northwest's route con 
ently with decisions on Pan Ameri 
World Airways’ transpacific applica 
tions so that the competitive pattern in 


the Pacific can be reviewed on an over 
FT ] } 


te mporary 


ommended b Civil 


mg-term basis 

for North 
Anchorage 
said the ai 


ivoring permanency 

st Portland - Seattle 
route, the examiner 
donc 700d job of developing 


ind that operating results have 


n recent improvement. 
Observing that President Eisenhower 
making Northwest's 
route permanent in 1955 be the 
carrier still required subsidy aid, the 
examiner said that Northwest has been 
off subsidy since Jan. 1, 1955, 

the 
rmanen 

Stodola also 

icy 


} 
mg urines ICTOSS 


igainst 


cIeciaes 


1ULSC 


ind now 
President's conditions for 
noted that government 
competition between two 
the Pacific 
id that permanent certification would 
he Ip Northwest maintain its competitive 
the transpacific 


favors 
and 


position in 
market 
Northwest's latest bid for permanent 
certification last spring 
ifter the President asked for fresh 
advice from the Board on the question 
of Pan American’s pending application 


growing 


was launched 


AVIATION WEEK, October 15, 1956 


Northwest 


operate 


routing 
( Pan 
AB starte 


( rout 

American aske¢ 
col its application fo 
of its Central Pacific route 
long with the Northwest (¢ 

Che airline argued that the Ashl 

doctrine required the CAB to 
both applications at the samc 
ire mutually exclusive 
r Stodola said the B 
the Pan Am 
the Ashbacker 


that granting 


t 
use the 
Examin 
right in excluding 
under 
He found 
orthwest application doesn’t 
lose the Pan 
in’s application cither now or later 
Since the decision made in the Nort 
will effect Amcri 
can policy on ait okvo 
Stodola re 
ts decision 
me time that it re 
] 


yication for 


ition 


granting of 


long-range 

routes to 7 
that the Board 
is¢ it the 
views Pan Ameri 
the Great C 
» that continued 
two U.S. carrier 


n the future. 


vest iS¢ 


ommended 
, 
onsidet in that 


Can ip ircle 


1 
I 


ise Sé 


| . ’ 
Family-Fare Pattern 
Extended by Airlines 
Washington—A new pattern of fam 
fare schedules will go into effect 
this with half the domestic ai 
lines moving the wecekl hedules 
back by 12 hi 
During the past vear 
have been shifting from the usual 
day-Wednesdav-Thursdav scheduk 
familv fares, and now 11 of them 
making the famil effective ft 
Vhursdat 


Monday to 

the new schedule are 
Airlines, Allegheny Airlines 
za Air Lines, Capital Airlines, Con 
tinental Air Lines, Mohawk Airlines. 
North Central Airlines, Southwest Air 
I'rans World Airlines, United Ain 
Lines and Western Air Lines 

Retaining — the luesdav-Thursday 
schedule are Braniff Airways, Central 


Weck 


the carriers 
; 


fare 
nool noon 
Ameri 


> 
9ON 


Using 
can 


Ways, 


Six 


months of flight tests are ahead. 


AB f 


Faulty Switches Blamed 
In Viscount Crash 


W ashington—l ault 
switches were blamed | 
nautics Board for th 
1 Capital Airline 

The Vis 

Midw i\ 


ount 
\irpor 
I rw \ 
the aircraft 
Ihe ! dent 
h when the 

rt boundary WI 
ft. from the 
s ended suddenh 

ft. short of the 
it ti iveled d wn 

ift's landing gea 
then skidded 1,62¢ 

lhe CAB found 
it least tw landing 
switches allowed pt 
to be 


withdrawn 
propellers t 


move 
pitch ind into the 

When the 
pitch warning lights 
vanced all throttles qui 
tion caused the propeller 
trol to the pro] 
four degree pitch 


copilot 


move } 


peller drag and lo 
Capital ha 


procedures 


establ tion 
modinhed its 


rther trou 


ind 
warning system to prevent fh 
ble. Hermeticalls 
on order to replace present 


O kpit 


sealed switches are 


witches 








four times 






the population of 
London and New York 









: WORLD’s two most populous cities would have to become more 





than four times larger to accommodate all the passengers that flew 
the world’s scheduled airlines last year. There were 70,000,000 of 
them — some 20% more than flew in 1954. And the number of airline 
customers is expected to grow to 85,000,000 in 1956. 









As passengers and load factors increase, so does the need for new 






and better aircraft — serviced by new and better petroleum products. 






Esso Marketers provide the growing aviation industry with highest 






quality fuels and lubricants, perfected by 50 years of Esso research. 







A Good Sign to Fly to 









8 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE ESSO AVIATION PRODUCTS 
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Employment Agency Specializes 
In Jobs for Pilots, Mechanics 





By Glenn Garrison B ( 9 N B 
| 
leterboro, N. J.—An airline pilot ! 
1 ¢cd mona p hol gist l n N 
) i Cl : } p 
\\ Coast, gv) I 
| | ) li _ i 
\ idqua d at Teterb \ 
\ 5 JATIK ! ill la ! 
) ig itive and a ! \ \ 
p rechanik g h PEA 
g f] king sk jo | PEA N 
l il rac I 
\ | 
. + h } \ 
Place 1,500 \ : 
i b Pa \m i ) ! f BNI 
ialf of the part rN 
} l ) yp! 1 
) 1 through PEA Lh PEA 
1 int for OU ! ) i 
’ ISINnes PLA 
Ddimnd ithe com iC D l g t —_ 
: iy the sunticmentel canis elas i French Recruiting 
PEA ian . f the a he general f \ 
ts placed th ear, Binder sa t svcholog Imm t t LA 
\ t ma lin terat PEA t I t t 
] } ’ ; | 
PEA 
| \ 
. } PEA Ss ) t 


mae Ss fF 


"At = 
_— ee — eas eseweseee ae 
sesnerenepante y PELIALILI LLL Lameten ALLEL LEELA LA LLL eee euugeuercager qgagessenenneit 


| —_ 


——E 





Mant .ttan Heliport in Business 


New York Airways Sikorsky $-55 is handled in routine operation at Manhattan's first commercial heliport, dedicated recently. The heli- 





copters now haul cargo and mail, will begin passenger operation next month. Passenger and operations building is at left. 
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Over a million airline hours of turbo-prop Viscount experience will be built into the Viscount 810-840 


the new 400 mph turbo-prop 


VISCOUNT 810-840 





VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, 


44 


higher cruising speed... 
up to 400 miles an hour. 


bigger capacity... 
up to 70 passengers. 


greater economy... 
with the new Rolls-Royce Dart 
R. Da. 7 or R. Da. sS turbo-prop r naine 


world wide experience... 
gained from over a million hours 


of Viscount operations. 


passenger preference... 
as proved by the se nsational traffic 
records of the Viscount 700. 


These advantages make the Viscount 810-840 the ideal 
aircraft for medium-haul, high density routes. It will surpa 
even the Viscount 700 series as a money maker for pro 
gressive airlines all over the world. The new Vickers Viscount 
810-840 will make its debut in service for Continental 
Airlines in 1958 

Behind the new Viscount 810-840 stands the great name of 
the Vickers Group— internationally famous as makers of air- 


craft, ships, industrial machinery and precision equipment. 


U.S. Re presentative: Christopher Clarkson, 


10 Rockefeller Plaza, New York 20, N.Y. 





POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


ENGLAND ‘ MEMBER COMPANY OF THE VICKERS GROUP 





BEA Interior for 
Viscount 802 


Interior lavout for British European Air 
ways new Viscount 802 is generally similar 
to 700 series. Roofline has been heightened, 
but three and two seating was used in 
earlier model. Cabin arrangement looking 
forward (right), was used for display and 


demonstration flights at Farnborough, is not 


essarily final one. BEA is considering an 


HC 
arrangement to seat 60. Corner of galley 
(above, left) and radio operator's station 


(above, right) are shown. Seats are designed 


by Short Brothers and Harland. 
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until the story broke and n replaced by 440 Metropolitan > Capital Airlines is »plving block 
in imcramen descended on All in all, Binder savs, the agenc f tickets o1 monthly ba to qual 
port now has m than 1,000 aviation job fic im unt under t 
Th igen ilso” has placed test vaiting for pe yp to fill them. Wit Comme Account Block ‘Ticke 
ts with such manufacturers as Bell — th it tline pinch f flight P Th » the \ 
Martin, helicopter pilots, engineers vs, he foresees continues wth f ting and rt monthly use 
th aviation backgrounds, jobs, even his agenc 
ed base operator for an airport. A > Cubana’s Havana-Miami Vis¢ 
ent project is supplying pilots and ° flights operated with a 75% load facto 
yervisory flight personnel to the Shortlines during the first three months of sen 
, lian contractor (Southern Airways ¢ vad fact ) the route reached 
for the Army’s first civilian-operated 87 in August d sales increas¢ 
| ypter school. Another assignment © Airlines Clearing House handled in 119° during the th month period 
finding ferry pilots to take B-26_ terline transactions worth $57,359,027 
bers from California to France and during August for a 14% increase over ®KEastern Air Lines ntertaining 
ng back Convair 240s which have August 1955. sales per mnel from Trans World Au 
45 














“Not available. 





Compiled by AVIATION WEEK from airline reports to 


the Civil Aeronautics Board. 


en 
ee 
Airline Traffic—August 1956 
| Revenue Per Cent 
| Revenue Passenger Load eZ. Total Revenue to 
| Passengers Miles Factor Mail Express Freight Revenue Available 
(000) Ton-Miles Ton-Miles 
DOMESTIC TRUNK 
American 696,138 457 ,696 69 95 1,617,189 975,327 6,773,005 58,813,411 60 89 
Braniff 147 ,947 60,981 60 93 224,944 134,336 371,139 6,574,884 54 07 
Capital 284 ,967 97 ,273 58 52 284,717 219,848 319,631 10,136,871 44 87 
Continental 63 ,956 24,257 57 86 75,091 28.818 105,522 2,537,395 48 71 
Delta 199 ,659 94,742 57 89 310,435 284 848 600 ,312 10,311,823 53 67 
Eastern 635,811 311,581 61 36 950 ,628 484 496 1,373,238 34,351,410 46 48 
National 83,001 54,363 60 90 194,746 38,145 300 ,087 6,064 , 582 59 37 
Northeast 83,513 16,554 64 66 11,322 20 , 938 34,892 1, 568,962 60 02 
Northwest 126,854 90 ,923 68 16 392,992 263 ,000 676,329 10,243,003 57 96 
Trans World 377 ,427 322 ,830 71 69 1,009 ,626 817,460 2,054,664 34,791,215 64 49 
United 589 , 469 423 ,475 71 75 2,110,996 195,359 5,008 ,631 49 049,318 62 65 
Western 108 ,555 55,977 65 61 225,681 92,146 171,119 5,844,055 57 49 
INTERNATIONAL 
American 13,131 9,621 69 39 2,255 797 306 ,542 1,299,206 67 50 
Braniff 2,991 6,224 53 51 19,911 59 ,657 781,803 56 33 
Caribbean Atlantic 16,816 1,148 64 57 1,122 8 ,066 112,498 62 13 
Delta 5,495 6,359 69 44 6,979 28 , 530 688 , 462 53 99 
Eastern 26 ,641 35,679 66 86 56,962 81,061 3,953,714 58 56 
National 6,496 3,067 49 20 5,378 3,651 20,999 341, 557 45 20 
Northwest 12,272 26 ,842 72 54 855,538 24,603 861 ,550 4,605,902 76 58 
Pan American 
Alaska 9,486 10,429 71 56 46,700 404,211 1,531,532 62 26 
Atlantic 112,786 146,944 66 63 979,145 1,910,606 18, 166,476 62 52 
Pacific 31,385 91,389 81 60 1,017,611 1,347 ,656 11,738,638 75 55 
Latin America 119,660 112,982 69 44 348 ,637 3,058 ,858 13, 863,992 63 58 
Panagra 12,487 14,747 61 05 55,228 316,494 1,937,727 59 26 
Trans World 30 ,470 80 ,326 65 30 746.224 799 ,239 9,876,037 70 08 
United 12,065 29,985 84 40 91,945 59,158 3,211,918 77 34 
LOCAL SERVICE 
Allegheny 40 , 597 6,701 42 96 7.324 19,490 10,178 676,329 44 08 
Bonanza 11,451 2,530 44 28 3,713 1,990 8,253 255,724 42 98 
Central 8,897 1,734 34 04 3,784 2,247 7,353 178,986 30 74 
Frontier 18,581 4,871 51 98 17,172 8,236 63,240 554,327 57 90 
Lake Central 13,319 1,999 44 94 2,431 14,031 197 234 33 80 
Mohawk 33,942 5,850 55 20 5,798 10,270 11,283 585 327 55 20 
North Central 56 ,667 9,163 55 99 20 ,445 34,340 932,063 49 85 
Ozark 30 ,305 4,678 37 97 11,158 20 ,362 11,110 480,192 39 54 
Piedmont 40 ,739 7.793 57 94 15,617 13,826 13,463 788 906 57 55 
Southern 17,719 3,094 45 54 9,202 16,389 321,675 43 70 
Southwest* 
Trans Texas 20 , 589 4,662 40 05 13,905 8,568 23 ,305 490 532 36 87 
West Coast 22 ,600 3,911 50 59 3,858 2,531 5,625 365 099 50 30 
HAWAIIAN 
Hawaiian* 
Trans Pacific 29,445 3,727 59 79 989 20 ,634 296,112 57 09 
CARGO LINES 
Aerovias Sud Americana 663,108 663,108 72 81 
Flying Tiger 6,046 23 ,465 99 56 38 , 557 35,419 5,567 ,085 7,987,598 81 28 
Riddle 48 ,230 159 , 562 3,476,363 1,874,143 
Slick” 
Seaboard & Western 8,052 34,660 1,809,140 5,275,239 90 04 
HELICOPTER 
New York Airways 4,300 81 60 90 954 1,445 615 10,503 64 38 
Los Angeles Airways 2,355 86 44 56 3,478 1,874 13,175 49 65 
Chicago Helicopter 2,814 2,814 43 51 
ALASKAN 
Alaska Airlines 8,037 2,719 38 16 49 085 562,998 979,898 55.09 
Alaska Coast* 
Cordova 2,336 417 62 33 5,021 347 ,787 395,249 51.00 
Ellis Air Lines 7,916 386 53 02 2,210 3,398 44,589 61.68 
Northern Consolidated 3,224 1,111 57 68 25,900 258 323 ,032 470,978 82.07 
Pacific Northern 16,192 13,305 65.79 80,181 378 ,462 1,892,236 69 22 
Reeve Aleutian 1,300 695 73 62 15,998 46,953 137 ,689 76.10 
Wien Alaska 5,466 2,315 20 13 38 ,539 1,199, 567 1,474,888 94.16 
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lines, KLM Roval Dutch Airlines 
Swissair and Lufthansa this month to 
augurate its “Sell America’ program 
I he program is designed to educate the 
OvCTSCas ilesmen on U.S. vacation 
nd busin travel areas. ‘The g 

tour New York. W ishington 
Miami and New Orleans while it is 

+] 


in this country. 


> American Air Export and Import Co 


ought stock in Air Cargo, In 
AAXICO will use Air Cargo, Inc. fo 
ip and delivery service when the 
¢ urlin begin service on. it 
New York-New Orleans and Nevw 
Orleans-Chicago-Detroit routes on 
Nov. 15 


> Braniff Airways adds Chattanooga to 
ts flight schedules this month with 
the inauguration of a daily DC-6 flight 


between Dallas and New York via 
Memphis, Chattanooga and Washing 
ton 

P Flying Tiger Line added a_ third 
DC-6A_ transcontinental flight to its 
hedule on Oct. 1 Che new flight Op 
erat daily between Cleveland and 


I Angeles via Detroit and Chicago 


>» Lake Central Airlines plans to begin 
SCTVICC recently awarded 
Youngstown-Ene route on Jan. | 


OVCT its 


> North Central Airlines flew 54,210 
passengers in September, an_ increase 
of 19% over September of 1955. North 


Central 418,694 
during the first nine months of the 
year as compared with 430,445 for the 


same period of 1955. 


carried passengers 


> Northwest Airlines is using one of 


its original Ford Tri-Motors to cele 
brate the airline’s 30th anniversary 
The Tri-Motor is flying from New 


York to Seattle during October, stop 
ping at cities served by Northwest on 
its transcontinental route. The carrier 
borrowed the old transport from John 
son Flying Service, the present owner 


P San Francisco International Airport 
handled 347,717 passengers in August, 


1 12% gain over the same month last 
veal Air freight traffic increased 
33.7% to 980,348 Ib.; air express ros¢ 


- 79° 7 


20.4° to 7,223,750 Ib.. and mail 
trafic was up 12.6% to 2,937,946 Ib 
> Swissair has opened a sales office in 
Atlanta to serve Georgia, North and 
South Carolina, Mississippi, Tennessee, 
Alabama and Florida. 

426.502.000 


> United Air Lines flew 


passenger-miles and 5,082,000 freight 
ton-miles last month—increases of 11‘ 
ind 23 respectively over traffic in 


September 1955. 
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AIRLINE OBSERVER 


> Sud-Fst is considering the Pratt & Whitney J75 f ts Mark II Caravell 
urliner as well as the R R ( ‘ AW Jan | 
hoice of the Rolls-Rov Avon f the Mark 1 Car the Pratt & 
W hitne ]57 \\ ba cad I ] | thie \ VC ht f th \ nn 1] \ 
ver, Stud-Est h pecn isl ) ( n luating P&\W ! 

[ S ecuritv wi h mah t xt cl theult t btain tu t N | 
nformation even on eng t 1 f vil u 


> Continental Air Lines is keying promotion activity in its major new 
markets to the Viscount 810/840 turboprops it will operate in 1955. A 
trailer-truck display, on loan from Capital Airlines and featuring a cut-away 
model of the Rolls-Royce RDa. 8 engine and a mockup of the Viscount 
lounge, is touring Los Angeles and will be shown in key cities on 
Continental's routes. The airline will inaugurate 
Angeles-Kansas City-Chicago route in April with DC-7Bs 


service on its new Los 


© American Airlines is the first domestic airline to pass the 2 0 empl 
ment mark. Latest tab tion shows a total of 20.05¢ nplove n th 
pavroll. Biggest emplovment ris urred during last four vears when 
ilmost 5,000 pc pl } | th ne 


> Civil Acronautics Board is giving the airlines and manufacturers the addi- 
tional time they requested to study the proposed new turbine transport 
regulations in Draft Release 56-20. The deadline for comment has been 
moved back to Jan. 15, and government-industry discussions of the rules 
will be held in Washington on Feb. 1. Manufacturers plan to have their 
study of the proposals completed by Oct. 15, and the airlines plan to apply 
the information to their operations and then report by Nov. 15, After that, 
the groups will meet and prepare their comments for the CAB. 
ittempt to unt ingle legal 
international flights 
of international au 
Other leg il prob 
result 
to determine 


ranization will 


Aviation Or 
rimes 


> International Civil 
complexities involved in 
Jurists from 10 countries have studied the legal status 
craft. Next step is to determine where jurisdiction lies 
lems which ICAO hopes to resolve as international air law are 
ing from in-flight births and deaths. The group also hopes 
the exact powers of an aircraft captain during flight 


ommitted aboard 


those 


> Aristotle Onassis is expected to have organizational and route plans of 
National Greek Airlines (TAE) completed within the next few weeks. Final 
structure of the airline may include close tic-in with one or more airlines, 
either American or European, 

> Sikorsky pulled a military S-58 off the production line, removed classi 
fied gear and assigned it to share Civil Acronautics Administration certifica 
tion tests with previously built commercial model. The action was prompted 
by pressure from commercial buvers seeking to hasten 
helicopter. CAA objected only to dural rivets used in firewall, insisted that 


stainless steel be adopted. 


deliveries of the 


> Montreal’s $1-million air freight terminal now being built at Dorval Air- 
port by Timmins Aviation Terminals Ltd. is the first airport building 
undertaken in Canada by private interests. Seven carriers have already con- 
tracted for space in the building which will be completed in July 1957, and 
will be known as the Canadian Aviation Building. 

> Pakistan International Airlines plans an expansion of its routes from 
Karachi to London via Cairo and Rome and from Karachi to Dhahran and 
Bagdad. The airline also is contemplating routes that will link Karachi 
with Nairobi and Aden on one leg and Bangkok, Dacca and Rangoon on 
another. Pan American World Airwavs holds a technical assistance contract 
for PIA from the Foreign Operations Administration 


> Caravelle jet transport recently covered the 720 nautical miles from Paris 
to Stockholm in the record time of two hours, 10 minutes. The transport 
was shown to Scandanavian Airlines System officials. 
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Lead plane wins 1900-mile dash by 21.3 seconds as... 


Wind Velocity 


ALL THREE SAC B-47's i 
BREAK SPEED MARK 
IN GENERAL ELECTRIC 

TROPHY EVENT 


Bermuda-Oklahoma City race emphasizes mobility, readiness of 


SAC, demonstrates performance, reliability of G-E J47 engines 


CONGRATULATIONS are extended TROPHY PRESENTATION. (1. to r.) Capt. D. O. Peterson, NATION-WIDE TELECAST announced 
to Major J. Schreiber, commander Tech. Sgt. J. Richardson, Major J. Schreiber, Major event record to 30,000,000 viewers 
of winning plane, by General E. C. J. Luecke, George Fouch, head of G-E jet engine manu- of G.E.’s Sunday night TV 
W. Rawlings, AMC Commander. facturing, Maj. Gen. W. O. Senter, Commander, OCAMA. Theatre shortly after race ended. 








OKLAHOMA CITY 


Averaging 601.187 mph, SAC’s 22nd Bomb Wing crew 
landed its Boeing B-47 only 21.3 seconds ahead of the 
runner-up aircraft to win the 1956 General Electric 
Trophy. 
Near “ 
non-stop dash demonstrate the reliability of the Gen- 
eral Electric J47 turbojet. Flying the race into the face 


photo finish”’ times logged in the 1900-mile, 


of challenging west-to-east prevailing headwinds for 
the first time, each entry broke the existing Trophy 
Event B-47 speed mark of 589.294 mph set in 1955. 


22nd Bomb Wing Crew 
3hrs., 8 min., 43.6 sec 
601.187 mph 


301st Bomb Wing C 
3hrs., 9 min., 04.9 sex 
600.058 mph 


310th Bomb Wing Crew 
3hrs., 11 min., 08.3 se 
593.602 mph 








Eighteen engines—all with throttle settings at max- 


imum allowable power—performed so precisely that 
only 144.7 seconds separated the competing bombers 
at the finish line. 

Powerplants with this same demonstrated reliability 
are in service today with more than 1500 SAC B-47’s. 
In this respect, this year’s G-E Trophy Event empha 
sized dramatically the combat mobility and readiness 
of USAF’s Strategic Air Command. General Electric 


Company, Cincinnati 15, Ohio. 


ENGINEERS: Illustrated booklet “Thrust & Progress” is available for qualified engineers interested in the field of flight 
propulsion. Write: Technica! Personnel, Dept. L, Building 100, AGT Division, General Electric Company, Cincinnati 15, Ohio 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





MISSILE 
ENGINEERING 


ARMY DART missile was developed for field use against tanks, 
uses a shaped-charge warhead. Powerplant is smokeless solid- 


propellant rocket; speed is subsonic. 


> 
~ 


REDSTONE tactical ballistic missile is hoisted onto firing table by 25-ton 
mobile crane, part of nine-unit convoy required by the missile. 


DART GUIDANCE and launcher is built into standard \159 


personnel carrier for battlefield use. Dart system is going into 


inn Army Shows 


By David A. Anderton 


Aberdeen, Md.— Arm 


] 


tion Db a Cnr 
ty ted ilong vith 


dling equipment in a simulated firn 








ae or - 
_ * —_ ; wer Pro oe ha ek a . SORT RE mS ye 


ARMY ARTILLERY is supplemented by the short-range Honest John (top) and the medium-range Corporal (bottom). Both have been 


issued to field armies. Honest John is unguided, has range approaching 15 mi. Corporal is guided, can hit at targets up to ranges of 50 mi. 


Missile Arsenal; Redstone Near Field Use 


mbers at th I @e Honest John (\I3! I 
f the America cket t 
@ Nike (XSAM-A-25 ift m ideres 
sile svstems \ | eploved a esaround IRBM 
| during the dav najor U. S. cities by the Arm 
e Dart (NSS\I-A-23 inti-tank missil 
ig shaped harg¢ W irhe id ind ] ro Redstone Convoy 
| by a solid-propellant rocket Basic conc 
e@ Lacrosse, surtace-to-surface missile for me missile 1 weapon 
support on the battlefield ing ti 
e Little John (X\147), small-caliber un 
cuided artillerv rocket I before firing—movi m to another 
e Corporal (XSSM-A-17), short-range h normou WO-pi ite with 


I l l SS1IC ITC l I l ) Cl th con 

_ = ' 
rn ’ honld ' 
TPISSTIC 


4 


ie system now d 


A nine-truc 


ing plat On 
’ 
cept I battahon cquippec 


emendous firepows enem| hring 1 quick 
nd heav artiller ul eckout ! ssilce, and 


on it 
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LITTLE JOHN takes off portable launcher in test firing. 


missile is also unguided, is about 12 ft. long 


tand and the fire control point in posi 
tion 

(he missile itself is two-piece, not 
two-stage The larger chunk is the 
thrust unit and includes the power 


plant, propellant tanks and _ stabilizing 
this unit is 


missile 


control surfaces. ‘To 
mated the the 
ontains the warhead, the inertial guid 


ind 


body of which 


ince system and control surfaces for 
making trajectory corrections during 
flight 

Emplacement 


Development of the missile began in 
1951, the Army; full effort of 
Ordnance Corps was committed to the 


Savs 


program early this year 
The firing platoon rolls up to the 


ite with the 25-ton mobile crane lead 
ing the convoy. ‘The crane crew un 
loads the launching stand from its 
trailer and sets it on the ground for 


leveling bv the launcher crew. 
While the site is being prepared for 
the firing, the crane crew moves the 


thrust unit of Redstone from its trans 


yortcr and assembles it to the body sec 

tion in a horizontal position. Here Red 

ne gets a omplete pr flight check 

ut, including feeding the flight pr 
m into the muissile’s programmer 

I he rane 18 again u ed to er t the 

on the launching stand: the 


inc and the empty transporter trail 

now move off to the next firing 
ont 

\ hol liquid xvgen and peroxide 

ng now tak place 1 that orde1 


} ] - ] 
Ile fueled missile is leveled and ori 


ted on the firing 
f the stabilized platform is prop 
iligned with the prospect flight 


vith toward the target 


I he liquid oxygen trailer stavs hooked 


} 


1 
the miussilc, xidize 


topping off the 


ntinuousls t 


] 
t place evaporation 


52 


A scaled-down Honest John, this 


und 124 in. diameter. 


losses. The fire control and test truck 
iso. stavs hooked t monitor the 
missile through its fueling. About five 
minutes before launching, the truck 


disconnects and moves away to the next 
sitc 
Last 
the oxvgen truck 
nected just before the final countdown 
Now the missile and the field fir 


} } 


ing pancl, installed 


mobile equipment to leave is 


Ihe lines are discon 


onh 


ire left at the firing point 

After the launching, the ficld panel 
ind the firing platoon leader are picked 
up by truck and taken to the next site 


which has already been prepared for an 


other Redstone launching 


Convoy Roster 


(he complete convoy for the Re 
tone missile platoon includes nine ma 
jor units 
@ Mobile crane, with 25-ton capacit 
nd a 90-ft. boom. | road transport 
the three section f the boom ar il 
ried on a trailer towed the ram 
e Auxiliary trailer, ng the launch 
ng table. 1 pow ¢ t ind the 

us small ite ! the ground 
CWS 
e Fire control and test truck. which 
Nn the cauipment n 1 f 
kout cflight of + R 
ron 
@ Two missile trailers, g tl 
thrust unit and t tl the bod 
e Three propellant vehicles, on 
for alcoh 1, | 1 \ } th h 
ogen pt that my 
ce the fuel pum 
¢ Air compressor truck, | t 

rize the pneumat tem f tl 

l ( 
Dart Details 
Dart, Arn test ti-t 


ii ’ 
get 2,100 vd. downrang« The muissik ‘ 
passed through the edge of the bull of 
the 8-ft square target at nine o'clock 

Dart was developed by the Aer 
physics Development Corp., and pl 
duction of the missile will be handle« 
by the Utica-Bend Corp 1 wholl 


owned subsidiary of the Curtiss-Wright 
( orp 

Powerplant of the Dart 
solid-propellant rocket manufactured b 
Central Rocket Co 


Guidance svst 


INORG 


the Grand 


m 1 1 unique rt 


| bv the H. A 


tht and sociated 


tracking device develop 
Wagner Co. The si 


cquipment is located in a standard \159 


immored personnel carrier, which al 
serves as the launcher. Just befor 
launching a sodium flare on the D 


is ignited for better observation of t 
flight path 

During the flight to the target, th 
Dart hunted visibly in pitch 


Dart is about five feet long, cight 
nches in body diameter and has about 
1 three-foot wingspan. It uses a shaped 
charge, and will be issued to infantn 
nd armored combat unit 
Other Missiles 

First details released on the Litt 
John, a scaled-down Honest John rocket 
used for much the ime purpé 
how the new missile to be of 318 mn 
ibout 12.5 in liber. Length ove 

ibout 2 rt 

m (4 handled, transported nd 
launched much like its big broth 
It is unguided, but aimed by the p 


tion of the launcher in azimuth an 
clevation 

Little John is being built at Redstone 
Arsenal 


Lacrosse, the close-support missile 
ing developed by Army forsits own and 
the Marine’s use. was announced but 
not displaved at the meeting. Complet 
development of the missile system, in 
cluding the truck-mounted launch 
ind the guidance station, was donc at 
the Cornell Acronautical Laborator 
The missilk being produced at \l 
tin Baltimor 
‘Deadly Accuracy’ 
Ihe missile has four sweptbach C 
d four fin ind rockct-] 
AW Sept. 17, p. 27). Test f 
nplet t Whit Sand P ! 
Ground th umm } how th 
| ; ] ] ; 
pon 
I ‘ lesigned at ( 
\Marme requirement out 1947 
1) lopment itract Ww 
Johi Hopkin [ t \ 
| Ph Lab ' Yop ' 
ic lit tud r th 
hich began in 1947. Martin 
ting in the itinu ] 
€ the weanon ite 
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ADVERTISEMENT 


NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH NEW HAMPSHIRE 


ENGINEERING BULLETIN 


ON MICRO-BEARINGS 
Miniature Instrument Ball Bearings 


Subject: DYNAMIC AND STATIC LOAD RATINGS 


DYNAMIC LOAD RATINGS 
MICRO bearings are 
standards established by the 
Friction Bearing Manufacturers 
Association and the result of ex 


tings of 


are 
tensive tests. 

The “life” of an 
s defined as the 


vhich the bea 


individual bearing 
number of revolutions 
ing makes before the 
evidence of fatigue deve Fa 
turn, is a function of bearing 
and although other fact rs, 
mtamination and high 
affect the life of a bearing, 
assumed that clean bearings ru: 
at normal temperatu 
onsidered 
It is not possible to predict the fe 
of any individual bearing. The prob 
em, therefore, is best approached by 
a consideration of empirically 
dispersion curves which provide 
means of determining bearing life 
probability basis. That is, they per 
the average life of a given group 
of bearings to be accurately specified 
For purposes of standardization, the 
“rating life” of a group of apparently 
identical ball bearings is defined as the 
number of revolutions that 90° of the 
group will complete exceed before 
the first vidence of fatigue develops 
TI figure is approximately fift} 
of the average life 
If two groups of similar 
are run under different loads 
F. within the normal operating 
if loading and rpm, their lives I 
are sely proport 
} 


ibes ‘ loads, lf 


L 
L 


tops 
*, in 
sucl 
tempera 
t 

ning 


es are beir 


< 


~d 


de rived 
a 
ol 
a 
mit 


or 


Ss one 


bearings 
F, and 
range 
and 
the 


Inve ai to 


of th 


F 
F 


SIC LOAD RATING 
oad which a group 

identical bearings car 
ating life millior 
ith stationary load and rotating inne1 
r. Within normal ope 

ating life for any 

umber of revolu 
‘ollowing relationship, 


he 


BA is 


that 
of appa 
endure fot 


of ons revolutions, 


ating ranges 


load is a con 


far ? tions, so the 


; 


tement 


, may be 
basic 
load 


a re 
proportior 
ating life 
applic ad 


a 
nverse cu 
woe! 


radia 


Cc 
Pp 


millions of 
load rating 
radial load 


life 
basic 
applied 


l rating mn 
where. ( 


Pp 


revolutions 
pounds 
unds 

aph illustrated permits the 
evaluation of any of the 
three quantities when the other two 
are wh. For example, if the C rat 
ing of a given bearing is 95 pounds, 
and the bearing is loaded radially wit} 
12 ds, P, a straightedge 

these two values in their respective col 
the bearing could be 


w 
in pe 


oy 


he nomog 


quick one 


Kn 


poun crossing 
shows that 


Plain Flanged Plain 


¢ 
-) 


of 


load ratings are 


Ty pic al cut-away views 
“« 


factors and static 


instrument-tyv pe 


expected t \ | L., of 450 n 


ion revolutions 


DEFINITION OF EQUIVALENT LOAD 


W hose loads 
usually 


When 


load 


Bearings are primaril 


also subjected te 
the a 
greate! 
this combined 
may be 
radial load 
basic load rating C 
This simple radia 
1e “equivale! oad, Whict 
at ant stationary radial 
vhich, if applied to a rotating inner 
ing, would Prive the 
which the bearing 


the ; 


radial 
aXla 


t 
r 


are 
forces 
of the 
negligible 


Xla compo 


ne is than 
value 
load 


Simple 


and thrust 
terms of 
that tl 


calculated. 


expressed 1! 
i? dei 
may be 

oad j 


a 0 
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const loac 


Same I 
Wi 
! conditions 


actua 


otation. 


FORMULA FOR EQUIVALENT LOAD 
conventional bearing 
with filling 

radial load i 

of the two values 

P VF X is a radial fact 

P XVF; YF. Y is a thrust factor 

V ts a rotation F radial load 

factor F thrust k 


Fon 


thar 


types 
notches, 


by 


those 
t livaient 


maximum 


(jl S giver 


is the 
is the 


factor ¢ epresents 


Fo 
a cases 
\ 12 
aligning 


n t 


otat 
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exce 
where 
InVOIVI! 


rotat 
pt for 

\ 1.U 
r MICI 


lowing values 


; for 
in all 
bearings 
caiculations 
ings, the f 
neiently accurate X Uv 
0.67. In the 
howeve! 


cases rt 
re 
bea 
0, 
f 
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cast 


Ir practice, the angular contac 
bearing should not be sul 
predominantly radial 
posed by another be 
When a beari: 


‘ + } hy 


oad 
aring 


the ife formula}! 


dynami 


be when | 0 
there is a limit 
the bearing 
de mined 
which de 
surface Ss 
ur 
gradu 
load, with 


because 
Obviously 
the load whicl 
carry, this limit being 
permanent deformations 
lop in the load carrying 
Such deformations appeat 
vy light loads and 
ally with increasing 
sharply defined limit beyond whic} 

they begin. The static load limit 
lependent on the permissible magn 
mation, with 


tude of defo 
Flanged and Shielded 


canne ised 


> 
then | 


L 
Stat y 


te 


Cal 
DY 
ve 
evel (le 
increase 


no 
is 


cor siste nt 
Plain and Shielded 
— 
=~ 
‘ 


a) 
~ 


retainer 


\ 


— 


ball bearings 


Complete tabular data 


WICRO Bearings Catalog 


on 


the 


contained in 


a 
radial 


e as that 


ad 





LOAD NOMOGRAPH 











ind free« 

indice: 
tior 
time 


rements otf ¢ SS 
Expe! 
deforma 

0.0001 


vibratior ence 


a permanent i! 


raceway 


eme 


ionable influe 


if the bearing 
an exp 


ipacit 


eSsS1o0!1 


orresponds 
tuce pel 


bee! 


dep 
aceways, 


at 


and when oper: 


speed, ough the bear 
ably incre 
I ired 


this 


occasionally 


ased 0 
Depend 
respect 


be 


bearing other 
ing on the requ 
the static load may 
owed to exceed the C 

If lerably 
Cc. act bearing rotate 
deformations that 
tributed in tl 
no serious impai! 


wise !l 


rements lt 
a 
lue, 

a msi higher than 


oad ¢ 


s only while the 


a 


the permanent 


“ 
will be evenly dis 
ays 
ti 
y 


t 
and cause 

the leformations 
large. Howeve 
load, fat 


iV snort 


racew 


ment in become 
under such 
life will be 
ms of the 
Static load rat 


MICRO bearing 


atalog-data book 


at 
heavy 
parative 
number of 
ing i 


are 


re ve 


a rue 
con in te 


‘ leat 
revolutions 


r all s 


Val 


preset! ted in our <¢ 


DESIGN HANDBOOK OFFERED FREE 
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small electro-mechani- 
cal assemblies. 
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Thermoflex-insulated housing 


by Johns-Manville 


In the flying furnace that is today’s resistant alloys, Johns-Manville hous 
jet aircraft—or missile—components ings are insulated with Thermoflex 

must still deliver maximum perform refractory fiber felt. They are light in 
ance. That’s why so many manufac weight yet possess unusual structural 
turers of actuators, starters, pumps strength and rigidity 

and electrical equipment are turning If your component is subject to 
to insulated housings as developed by failure from high temperature, get in 
Johns-Manville. These housings are touch with Johns-Manville. Experi 
tailor-made for each component de enced insulation engineers will plan a 
sign. They fit snugly and form a con housing to give your component the 
tinuous barrier against the scorching protection it needs 

temperatures encountered at super Write to Johns-Manville, Box 14, 
sonic speeds. New York 16, New York. In Canada, 


T 1d housing : . . 

rypical insulated housing Carefully fabricated of high-heat- Port Credit, Ontario. 
developed by 

Johns-Manville for 

vital aircraft component. 


JONNS MANVILLE 


UV) Johns-Manville wee sesTsy 








Scott 


CONSTANT FLOW 
portable 


OXYGEN UNIT 








CHANCE VOUGHT’S chief test pilot, John Konrad, is ready to take off in new omni 
environment pressure suit developed by the Navy and B. F. Goodrich Rubber Co. Suit 


completely encloses pilot who breathes 100° oxygen from takeoff. 


Model 5500 
AIRLINE OXYGEN ASSEMBLY 





© This lightweight, constant- 
flow unit provides up to 100 
minutes of supplementary oxy- 
gen for passengers or crew with 
disposable or conventional re- 
breather masks. Shoulder strap 


‘ 


for convenient use as “‘walk- 
around” unit. This equipment is 
also used to augment or sub- 
SPECIAL underwear has tubes venting air MAN in ordinary Navy flight getup; Konrad stitute for fixed systems. The 
into suit for ventilation. in Navv-Goodrich suit. 

5500 unit is made to the same 
high standards that has made 
Scott equipment outstanding for 


over 20 years in a perfection- 


demanding industry. 


For complete information 





on the 5500 write today! 


SCOTT AVIATION CORP. 





4 
275 Erie Street, Lancaster, N.Y 


PILOT climbs into cockpit where adjustments are made. Suit protects against low Export: Southern Oxygen Co 
. 15 West 57th Street, New York 19, N.Y 
atmospheric pressures, heavy G forces, heat, cold, and exposure in water after bailout. 
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Score HIGH in solving 
HIGH MACH 


manele) (-yeat~ 
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Chandler-Evans RE See 
AIRCRAFT FUEL CONTROL SY 





STEMS and COMPONENTS 


HIGH MACH at extreme altitude creates Save time... take advantage of the advanced 
heat problems that cripple conventional fuel research and development at CECO which 
systems. CECO has already created new con- provide the fuel control systems and compo- 
trol designs that solve many such problems. nents to solve YOUR high Mach problems. 


CECO OFFERS CAREER OPPORTUNITIES FOR YOUNG 
ENGINEERS. .. who want to play an important position on a 
developmental team ...who want the responsibility of originating 
and CARRYING THROUGH their own ideas on vital research 
projects. Write direct to our Chief Engineer, Mr. A. M. Wright. 


Eau 


CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN. 






Makers of Jet Aircraft Accessories Produced TODAY to meet TOMORROW'S Progress 
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ARTIST’S DRAWING of Convair’s 880 medium-range turbojet transport. The craft has been ordered by Trans World and Delta Airlines. 


2 6a68 
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Convair 880 Details Show Flexibility 


Detailed specications of Convarrs 
880 turbojet transport which have been 
sent out to pi 
in airplane that overlaps areas of fer- 
formance of the long-range turbojets 


1 the horter-range turboprops b 


ospective buyers porte. 


in 
es not fit into cithe i 
Guaranteed performance for the ait 


ins World Airlines 
June 18, p. 40 


liner, on order by ‘1 
nd Delta Airlin AW 
includes 
© Takeoft 
0 ft. obstack 
speed with 
50 ft 
e Landing distance at sea 
tended destination) over 50 ft. obstacle 
with weight of 123,500 Ib.—5,650 ft 
e Range, with starting weight of 155 
000 Ib. and a total fuel weight of 
lb.—1,475 nautical miles 

The fuel weight includes 2,500 Ib 
r warm-up, takeoff and acceleration 


distance at sca level over a 
1.2 V., used for takeoff 
weight of 155,000 Ib.— 


level (in 


45 000 


to climb speed [no distance made good}, 
ruise at 35,000 ft. and 90% rpm 
ruise thrust, descent, zero wind and 
10,000 Ib. reserve fuel. Tolerances for 


the range is +3% and for the takeoff 
ind landing distances +5 % 

Maximum allowable takeoff weight is 
173,500 Ib. Maximum landing weight 

123,500 Ib., but a maximum struc- 
tural landing weight of 130,000 Ib. can 
be provided with a change in wheels 
ind brakes, increasing the empty weight 
of 80,800 Ib. by 75 Ib. 

Airspeeds guaranteed 
e At 25,000 ft., maximum cruise thrust 
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1 130.000 Ib. weight—527 kt 
e At 35,000 ft., 90% rpm. cruise thrust 
d 150.000 Ib.—475 kt. =3% 


n route operating altitude with one 

I t t Ititud tl 

1 weight of 
18.500 ft 


ngine inoperative and at 
165,000 Ib specihed at 
LQ 

idditional takeoff 
| landing performance figures that 


ere not listed in the formal specifica 


Convair provided 


tions 
¢ For 500 mi, trip with an 80 passenger 
21,700-Ib. payload and takeoff weight 
f 128.000 Ib., takeoff distance would 
be 4,150 ft.; landing distance 
117.000 Ib 5.400 ft 

In a tourist configuration of mixed 
first-class and tourist accommodations 
the model 880 will carry 108 passen 


weight 


gers 

¢ For 1,000 mi. trip, with 80 passengers 
ind a total weight of 148,000 Ib., take 
off distance would be 5,750 ft.; landing 
distance, 5,400 ft 


eFor a 3,000 mi. trip (maximum 
range), with 80 passengers and maxi 


mum takeoff weight, the takeoff dis 
tance would be 8,300 ft. and landing 
distance 5,400 ft 

These landing distances are guaran 
teed figures within +5%. The takeoff 
figures are not guaranteed figures, but 
are drawn from a curve established sinc: 
the guaranteed specifications were set 
out 

Design cruising speed is 375 kt./ 
Mach .89. Main landing gear, which 
will retract sideways into the fuselage 


vl ng vot 1 be extended at 375 
kt. for use as emergency drag device 
Speed limitation with full flaps is 
195 kt 


In general, the airplane structure will 


high strength aluminum alloy, in- 
uding 2024, and for less critical areas, 
7075 and 7178. Aluminum alloy sheet 
hall be clad for gages .063 in. or less 
vhere used externally The structure 
vill be fail safe, either through use 


of multipath structure or by providing 


verstrength in the appropriate mem 
bers. 
The fuselage, which will be pressur 


ed to a maximum normal operating 
ic of 8.2 p will have structural 
rangement and stress level so that skin 
icks will not result in explosive struc 
ral failure 

Allowance is made for use of honey 
omb where structural requirements 
permit. 

The currently 
is a conventional one Its details, 
which are spelled out in general terms: 
e Wing. 

Airfoil section NACA 0011-64 mod. 
it root, NACA 0009.08-64 mod. at 
31.4 semi-span, and NACA 0007-64 
mod. at tip. Dihedral 5 deg. at trailing 
edge, semi-span to tip; sweep, 35 deg.; 
7: mean aerodynamic 
irea, 2,000 sq. ft 


uirframe envisioned 


ispect ratio, 
chord, 18 ft. 11.2 in.; 

Construction in general will be of 
iluminum allov, full cantilever, box 
tvpe with multiple spanwise spar mem- 
of built-up type and _ bulk- 


bers ribs 


57 











TORRINGTON 


NB SERIES NEEDLE BEARINGS 
For Oscillating Motion or Heavy Rolling Loads 





Torrington NB Series Needle Bearings employ the 
same needle roller principle as the famous DC Type 
Bearing. 

They are available in the five types illustrated, 
all being of nonseparable construction and designed 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 

Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 

Torrington NB Series Needle Bearings have been 
used extensively in the aircraft industry and for 
ordnance work where their extremely high static 
capacity and anti-friction characteristics enable them 
to withstand heavy impact loads. 


Designs can be modified to meet industrial appli- 
cations involving rotating motion. 





Type NBC—oscillating motion only. Designed specifically for 
epplications in which the OD is supported by a housing 
and the washers are backed up by clamping surfaces. 


Types NBE and NBK—oscillating motion only. Self-aligning. 
Designed for applications where it is difficult to obtain 
alignment during assembly or where deflections make a 
self-aligning bearing desirable. 


Types NBF and NBL—heavy rolling loads. Designed for use as 
rollers under heavy loads at slow speeds. 





See our new Needle Bearing Catalog in the 1955 Sweet's 
Product Design File—or write direct for Catalog No. 55. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind, 


District offices and distributors in principal 
cities of United States and Canada 


690% 
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TORRINGTON BEARINGS 


Needie «+ Spherical Roller « Tapered Roller 
Cylindrical Roller + Bali e Needle Rollers 
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MISSILE 
SYSTEMS 
FLIGHT 


CONTROLS 


Sehbeed MISSILE SYSTEMS 


G. D. Schott (second from left), Flight Controls Dept. Head, discusses new 
techniques in the mechanization of autopilots with R. D. Wertz (left), 

Flight Controls Research Engineer; R. J. Niewald, Flight Controls Analysis 
Section Head; and B. C. Axley, Servomechanisms Analysis Group Engineer 


One of the most critical problems encountered in the development 

of a successful missile system involves attaining rapid responses of 
controls consistent with system stability. Moreover, it is a problem 

of increasing importance as new aerodynamic configurations 

require major advances in flight controls performance. 

At Lockheed, Flight Controls engineers are developing unique control 
methods to cope with this growing problem. Their expanded activities 
have created new positions for those possessing experience and 

a high order of ability in: 


Hydraulic servomechanisms 
Circuit design 

Aerodynamic stability and control 
Flight analysis 

« Autopilot simulation 


A number of the positions now open are on supervisory levels. 
Inquiries are invited for positions at Lockheed’s Engineering Centers 
in Van Nuys and Sunnyvale, California. 


DIVISION 
LOCKHEED AIRCRAFT CORPORATION 


research and engineering staff 


VAN NUYS? PALO ALTO+ SUNNYVALE, CALIFORNIA 











This bombardier 













calls a near-miss perfect 








Ranging over sea, desert, or frozen wastes, 
the Air Rescue Service’s Douglas C-54s are 
an “‘anywhere—any weather’ safety life- 
line for downed airmen and disaster victims. 

Greater speed and economy make the 
C-54 Skymaster ideal for both actual res- 
cues and the long patrol missions Air Rescue 
Service flies. Increased fuel capacity keeps 
C-54 aloft for 18 hours or more. One plane 
can drop 4 new-type raft rescue kits with a 


life-saving potential of 160 people. 
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Defense is every body’s business. Global respon- 
sibilities tax our armed forces’ manpower to the 
limit, and meeting them is a matter of national 
defense and national pride. Young Americans are 
urged to find out about the opportunities to 


serve their country and advance their futures in 


PA the service of their choice. 
= Pd 
> First in Aviation 








Web ty pc ind plate 
\ ind lower surfaces. 
integral fuel tanks of 10,770 
gal. capacity, with a weight allowance 
for fuel of 70,000 Ib., are provided 
e Engines. 

l’our General Electric CJ-805-1 turbo- 
et engines (commercial J79s)_ will 
be attached to permanent pylons. 
Ihrust reversers and sound suppressors 
re to be included and an allowance 
of 12,200 Ib. has been made in the 
weight empty for the engines with 
these units Compressor bleed air 
will be used to pressurize the fuel tanks 
ind for wing anti-icing 
e Tail group. 

Stabilizer and fin will be of alu 
minum alloy full cantilever construc 
tion with provision for electrical d« 
icing Elevators and rudder will be 
vcrodvnamically and mass balanced 
© Fuselage. 

Semi-monocoquc¢ construction imcor 
porating transverse frames and long 


Missile Tracker 


Optical trackery, developed at the Army 
Signal Corps Engineering Laboratories at 
Ft. Monmouth, N. J., can track a moving 
plane or missile 300 mi. in natural color 
through a 160 in. lens. Lens system for the 
revolving equipment weighs 400 Ib. It was 
developed by Fairchild Camera and Instru- 
ment Corp. Camera, also designed by Fair 
child, photographs target and a clock on 
same frame. Auxiliary camera photographs 
data display which indicates elevation and 
azimuth and also a second clock synchro- 
nized with first. ‘Tracker was photographed 
at White Sands Proving Grounds. 
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._ . a DOUGLAS 8-66 BOMBER 


LOCKHEED F-104 
INTERCEPTOR 





& = — BOEING 8-47 BOMBER re 
> 








G-E TURBODRIVES AND TURBO.- G-E AIRCRAFT INSTRUMENTS, ser more 
PUMPS convert air from engine +7, include unique mass fuel flow rs for power per pound than any er of con 
compressors on the B-52 into drive- in-flight refueling which are capable of measur- parable size, receives run up test in B +5 flying 
power for the giant bomber’s genera- ing up to 10,000 pounds of jet fuel per minute test bed. Now in production for the Lockheed 
tors and hydraulic-power for landing with accuracy within one per cent. Flowmeter F-104A, wid’s fastest fighter, the J79 is join 
gear, bomb-bay doors and other hy systems include transmitters, power supplies, ing the more than 31,000 turbojet engines pro 

draulically-actuated devices. and indicating instruments. 


These are just a few results of General Electric progress in the development of advanced aircraft 
equipment. Today G-E engineers and scientists are applying the extensive resources and facilities at 
their command to explore the mysteries of hypersonic missile and aircraft flight in a continuing effort 
to provide the advanced equipment necessary for a strong air defense tomorrow. General Electric 
Company, Schenectady 5, N. Y. 
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ral Electric for the Air Force NEW G-E CONSTANT FREQUENCY POWER 5 G-E ELECTRONIC 


irs at USAF bases around the pound system 





BOEING B-52 BOMBER 





DOUGLAS A4D BOMBER 








McDONNELL F-101 
FIGHTER-BOMBER 


ir Power 


BOMBER DEFENSE 
PACKAGE pr: ices 2 KVA SYSTEMS te and mpute t 
ets are flying 5,500,000 miles, is based 
of an airline with 340 four used 

eq 


bomber 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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SOLID ENGINE AND 
CHEMICAL DIVISION 





Dependable, simple—the solid-propellant 
rocket is unique in America’s arsenal. Its 
power is instantaneously unleashed, its 
performance unaffected by atmosphere 
and actually improved by altitude. Aerojet- 
General's jet-assisted takeoff units 
(JATOs) are the world’s most widely used 
auxiliary power-plants for aircraft. 





In the search for new materials of con- 
struction, new fuels, and higher thrusts, 
Aerojet-General offers unequalled oppor- 
tunity in America’s most comprehensive 
rocket propulsion program 


Mechanical Engineers 
Electronic Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 

Physicists 
Mathematicians 
Technical Editors 


mmm iryil(genci 


CORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire SACRAMENTO 
& Rubber Company CALIFORNIA 


Write: Director of Scientific and Engi- 
neering Personnel, Box 296N, Azusa, 
Calif, or Box 1947N, Sacramento, 
Calif. 
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LATEST Convair 880 specifications show little basic change from earlier dimensions. 


Landing gear width has been reduced eight inches, rudder height from ground three 


inches. Span and length of conventional layout remain the same. 


tudinal stiffeners with aluminum alloy 
sheet covering will be used. Blowout 
panels may be used to minimize pos 
sible injury to crew and_ passengers 
in the event of sudden decompression. 
Weather radar antenna will be mounted 
in the nose. 

e Landing Gear. 


Iricycle type will be hydraulically 
retractable. Main gear will incorporate 
two sets of four-wheel main _ trucks 


mounted aft of the center of gravity 
Nose wheel will be steerable dual type 
e Controls. 

Ailerons and spoilers will be used for 
lateral control. Ailerons will be manu 
allv controlled and automatically locked 
out whenever the flaps are retracted and 
operative when flaps are extended. An 
emergency override will be provided to 
unlock the ailerons for use below 245 
kt. with flaps retracted 


Spoilers will be hydraulically oper- 
ated for use at all speeds, and will have 
two independent hydraulic svstems 


Rudder and elevators will be man 
ually controlled Controllable stab 
ilizer will be controlled hvdraulically, 


with a standbv electrical actuating sys 
tem available. Flaps will operate hy 
draulically. Spoilers will be used for 
brakes. Fail-safe yaw damper 


provided. 


speed 
will be 


French Study Missile 
For Vatour Bomber 


QOuest-Aviation (former 
carrying out research in field of guided 


Sncaso 1S 


missiles, especially in regard to Vatou 


bomber’s armament. Research also in 
cludes long-range ground-to-air missile 


which will be ultimate development of 
l'rident 
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er-Rammah’s self-moving egg 


Join two flat pans; fill with an incendiary mixture; add 

a tail; propel by two large rockets. In A.D. 1280, 

Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his ‘‘The Book of Fighting on Horseback 
and with War Engines."’ 


ToWay, rocket-powered ordnance is foremost in American 
defense...and Aerojet-General Corporation is foremost 
in rocket power. Aerojet’s solid-propellant rockets are 
used on the Sparrow and Regulus and on the 

newest, most advanced American missiles. 


} * 
t 
t mmmphiryfel-(generi ORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company * SACRAMENTO, CALIFORNIA 


We invite you—the engineer, the scientist—to participate at Aerojet in 
the creation of tomorrow's realities from yesterday's dreams. 














World Centers are only hours away with 


TURBO COMPOUND non-stop power 


Coast-to-coast . . . continent-to-continent . . . even as 
far as 5000 miles non-stop . . . the staying power of 
Curtiss-Wright Turbo Compound® engines has made 
such flights — unheard of a few years ago for commercial 


carriers — routine in your life today, Superb American- 
built aircraft like the Douglas DC-7 and the Lockheed 
Super Constellation — fastest airliners in the world — 


cross the nation in 8 hours, the Atlantic in 10, take you 
to foreign world centers in hours instead of days. No 
need to stop for refueling. Because of the superior econ- 
omy of Turbo Compound design — which uses turbines 
to convert previously wasted exhaust gases into 20% 
increased efficiency — today’s airliners get there with 
power to spare, power to “hold” if necessary over busy 
airports. They get you there surely, smoothly, and in 
ultra-luxurious fashion. 


Turbo Compounds are first choice the world over 
for high speed, long range transports. They have flown 
more than 23 billion seat miles to date, with a perfect 
safety record. Selected by 41 of the world’s leading air- 
lines, Turbo Compounds will soon put 100 million seat 
miles daily at your service on the air routes of the world. 
For the most in travel satisfaction, fly the lines that fly 
Furbo Compounds. 













WRIGHT AERONAUTICAL DIVISION 


CURTISS-WRIGHT 


CORPORATION + WOOD-RIDGE, W. J 


Wert Jr Sonat Ha lrerafl © ng tnes 


ELECTRONICS * NUCLEONICS © PLASTICS *METALLURGY * ULTRASONICS *® AVIATION 











Wind, Temperature Predict Sonic Boom 


By Russell Hawkes 


Rough prediction of whether soni 
m from aircraft at high altitude 
vill reach the ground has been mad 
po ible by a recenth published USAI 


t | 


The study report that if the 
ound speed of an aircraft at altitud 
less than the ground 


t the surface, the shock wave will not 


speed of soun 


h the ground. The ground sp¢ 


f sound will be affected by temper 

ture and wind velocity The latte 

vill also affect the ground speed of 
ircraft 


Shock Front 


Prediction of sound at the surface 
vould be easy in a homogencous at 
mosphere in which temperature and 
vind were the same at all altitude 
\ shock wave front would form a 
traight line extending downward from 
the generating airplane at the Mach 
ingle and traveling in a direction pet 
vendicular to its length. It would 
reach the ground from a dive, levcl 
flight or even a slight climb unless 


the altitude of the airplane was great 
cnough to permit its complete decay 
In practice, vertical tempcraturc 


ind wind gradients will prevent the 
front from reaching the surface if the 
round speed of sound there is greater 
than the ground speed of the airplane 
Because the shock wave travels at the 
peed of sound which rises with tem 
perature, its lowe! portions gain speed 
is thev descend to lower altitudes. As 

result the lower edge of the shock 
front curves forward and continues 
it an angle more nearly parallel to the 
ground, decreasing the likelihood of 
its reaching the surface as an audible 
boom 


Upwind Pass 


The same swing forward and upward 
usually occurs in a supersonic pass into 
the wind. The slowing effect of sut 
face friction tends to disappear with 
iltitude so that winds aloft are usually 
much faster than those on the ground 
(herefore, as the lower parts of the 
front move down into lower head 
winds, ground speed increases and the 
front is warped forward 

In a downwind pass the reverse is 
true. The ground speed of the shock 
wave decreases with altitude and the 
front bends backward causing it to 
advance toward the ground 

At very high Mach numbers a boom 
is to be expected regardless of the 
temperature and wind gradients be 
cause the Mach angle is great enough 
to overcome these effects even in a 
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i — — 35,000 
LOW TEMP a 
STRONG HEADWIND [_L 
HIGH TEMP. Meee 
WEAK HEADWIND 
OR TAILWIND 
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TAILWIND STRONGER 
AT HIGH ALTITUDES 
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USUAL TEMPERATURE, wind gradients make it less likely for boom from upwind run 
(above) to reach ground. Shock accelerates at low altitude, swinging up and traveling longer, 
slanting path to ground. Downwind, (below) front decelerates in slower surface winds, 








bending backward and following steeper, shorter path to ground. 


A/C F-100 « ALTITUDE 35,000FT. « MACH 1.05 


| | | BOW WAVE ‘| 
| AOP=14.44 | Ib/saft 
| 











TAIL WAVE 
AP=16.34 Iib/sq ft. 











SHOCK 100 ft. to right and level with F-100 has steep bow wave, smaller wave from wing 


and tail wave which is most intense. Further from plane, waves diverge, flatten. 
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DON ADHESIVES 


\9 


ys 
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Plastic w assem blec 
bonding with Epon Adhesive 
Made by Admiral Corp., 
West Chicago, III 


ng tank 


permit instant assembly of components 


PON ADHESIVES permit you to 
B assemble bonded parts immedi- 
ately, because they contain no solv- 
ents. Contact pressure alone isrequired 
for high strength bonding of metal, 
plastic, rubber, wood, or glass parts. 
Glue lines need not be uniform. Air 
relief drilling and machine finishing of 
surfaces before bonding isnot required. 

Epon adhesives have been used 
successfully in the manufacture of 
helicopter rotor blades, honeycomb 


wing sections, jet fuel tanks, radar 
antennae, structural joints and floor 
panels. In many cases, Epon adhesives 
are replacing expensive riveting and 
welding operations—often with im- 
proved structural strength. 


Here are three standard formula- 
tions for your specific applications: 


@ Epon Adhesive VI: General purpose, 
high-strength adhesive. Cures at room 
temperature or slightly above. 


@ Epon Adhesive VIII: High strength, 
capable of withstanding moderately 
high service temperatures. Cures in 
90 minutes at 200°F. 

Epon Adhesive 422: A special formu- 
lation in tape form for service at tem- 
peratures up to 500°F. 

If you have an assembly problem that 

Epon adhesives may solve, we'll gladly 

send samples and full technical infor- 

mation. Just write or telephone. 


(Epon resins are the epory polymers made 
exclusively by Shell Chemical Corporation.) 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlante - Boston - Chicago 


+ Cleveland - Detroit - Houston - 
IN CANADA: Chemical Division, Shell Oil Compeny of Ceneda, Limited 


+ Mentrecl + Terente 


Les Angeles - Newark - New York - Sen Francisce + St. Lovis 


+ Vencovver 





vind and a not chat drawing 
gradient, one could pointer assembly is 
boom from a Mach enter of strip is roughly tangent to 
5,000 ft the curve at the desired point. Strip 
° tl 7 idjn st d to t] | pe 
Distance Decay a eae 
curve by means of set screw 
Ihe study shows that shock wave Gerber Scientific Instrur 
with distance and the rise b 162 State St., Hartford 
en free au pressure ind pressure in the manufacture 
] ] } . 
i¢ shock wave conforms closely to a 
heor Pressure rise depends largely Workshop Is Scheduled 
n th yressur Itit f the free er 
| the pressure altitude of the free for Training of Managers 
ind distance from the gencrating = 


rplane \ workshop for manager develop 


; 


At a pressure altitude of 35,000 ment has been scheduled for early 1957 Further 
ft. and a distance of 100 ft. the in New York by Dunlap and Associates, wner, Dunlap 
pressure rise was found to be from 12 Inc., Stamford, Conn lantic St., Stamf 
to 14 Ib./sq. ft. Extrapolation to sea 
level pressure indicates that the pres 
ure rise in a low pass would be about 
60 Ib sq. ft enough to cause consider 
ible damage 
Rate of decav with distance 
rapid. At a distance of 500 ft. the 
pressure rise is less than half that at 
1 distance of 100 ft. and at 1,000 ft 
it is down to 3 Ib./sq. ft. *Rise in 
the tail wave (recompression) was al 
most invariably greater than that in the 


bow wave 


Mach 1.05 Runs 
Data for the study was obtained 
from Mach 1.05 runs at 25,000 ft 
ind 35,000 ft. by an F-100 accom 
panied by an instrumented chase planc 
which measured shock wave phenom 
ena at varving distances to the right 
f and below the test plane. Ver 
high Mach number dives failed to 
vield any quantitative results because 
the trace was driven off the record 
Chase plane pilots reported that the 
hock wave is potentially dangerous to 
vertaking hse because it causes HARTWELL Flush Latches are 
them to vaw toward the generating on most airplanes... NOW... 
\irplanc they are on target drones built 
Aside from the possibility of colli- by Radioplane Co., a Subsidiary 


sion this mav create dangerously high of Northrop Aircraft, Inc. LATCH FEATURES 


side loads on the tail surfaces 2 — 77 + 
e loac ¢ | The Radioplane RP-77 is * SAFE * FLUSH * RUGGED 
constructed of rugged fiberglass * LIGHTWEIGHT 


. . e in: . ical. ‘ . 
Derivimeter Fills In laminate and the fuselage access * POSITIVE ACTION 
doors incorporate HARTWELL 
* EASY TO OPERATE 


for Calculus Training Flush Latches. 
* SIMPLE TO INSTALL 


Instrument called a derivimeter al New 72 page, 2-co 
. Catalog illustrates and 
Ws y y < ( in 
low : engineering aide, _ ined hate ddl demain ad Designers and Manufacturers of 
( ( rivatin or . ; . 
ilculus, to compute derivative complete line : Flush Latches and Hinges for Aviation 


of a curve at a given point with 


sates comparable to that obtained 
MAIL COUPON 


by usual methods HARTWELL 


Value of the normal to the curve 
. : HARTWELL AVIATION SUPPLY CO. 
is found in a similar manner. ¥ Totbeaed tes henih ‘on 


Derivimeter consists of a flexiblk . 
metal strip which can be adjusted to HARTWELL —) Send illustrated catalog. 
AVIATION SUPPLY CO. F 


follow the shape of the curve. A light 
pointer is mounted in and perpendicu 9035 VENICE BOULEVARD 


lar to the strip. It indicates the value 











LOS ANGELES 34, CALIFORNIA 5 COMPANY 


Branch Offices 
nd th sitive or negative sign of 
ind the pos ° “"S Hackensack, New Jersey ADORESS 
the derivative on a circular scale Wichita, Kansas " 








Fort Worth, Texas city 





In using the instrument, grid lines 
ire aligned with graph lines on a 


o 
™ 
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Shaft Torque (inches) (ib) | 


A [sa i G a T- A ng G L E ‘w Turns “8” Output -“B” : bin) 
BEVEL GEAR | 


H Oo w T oO Mi a K E a Turns "A" HP RPM VStatie Shaft dia WT 











Need a right-angle gear drive? You can make one 
yourself. Here’s all you need: a set of Coniflex* gears, 
a precision-cast housing, antifriction bearings, and 
shaft extensions. Put these together, lubricate the unit 
for life, test it for quietness (noise means future 
trouble), and you have a right-angle drive. Too ex- 
pensive, you say? That’s why we would urge you to 
buy ANGLgear, a compact, standardized take-off that 
has won the respect of designers everywhere. 
*Trade-mark The Gleason Works, Rochester, N.Y. 












































LINEATOR® ¢ ROTORAC® ¢ TRIM TROL® © ROTORETTE® + ANGLGEAR 


NEW AIRBORNE CATALOG 
ACCESSORIES cor PORATI ON Contains full information on the Airborne 


HILLSIDE 5, NEW JERSEY line of electromechanical actuators and feel 
systems. Write for your copy today. 





MANAGEMENT 
Data Processing Speeds Navy Air Supply 


By George Christian 








WHIDBEY ISLAND 


Philadelphia—T wo new types of elec- 
tronic equipment recently put into 
service at the Navv’s Aviation Supply 
Ofh« 1ere—one ; C . 

e here 1¢ a machine, the other | iticea so) = QUONSET POINT 
1 group of machines which form a > , \ 


va NAS 
svstem—are allowing the office to 


] " { LAKEHURST 
j i. a  7-~2_— NAS 
streamline its vast procurement, dis- j ee. ' PHILADELPHIA ASAD SE 

oe A hasan 


tribution and inventory control opera a es 





tions . = 
ASO’s inventory comprises almost 
| half million parts and the organiza- EL TORO 
tion does an annual business of $500 MCAS f CHERRY POINT 
million. f ; MCAS 
The Navy’s air arm operates about 
75 different basic models of aircraft, f 
both jet and piston-engin¢ powered, , PENSACOLA YACKSONVILLE 
which mount 30 different models of © NAS . 
é CORPUS CHRIST! 
engines of both types 
One unit is an International Busi- 
ness Machine 702 Electronic Data a : 
Processing Machine which digests NAVY'S transceiver network includes 14 Naval Air Stations and Supply Depots. Entire 
quantities of input data and puts out network, feeding into Philadelphia, will be in operation by spring of 1957. 
large amounts of information to pin 
point for the Navy what should be 
tocked where and when, what parts 
ire in oversupply or short supply and 
many other facts the Navy needs to 
keep its far-flung air arm operating at 
pe ik cfiicienc' 








Second Unit ; 


The other unit, also an IBM prod- 
is a transceiver, which is a modi- 
rd punch machine with a tele 
signal attached. In one minute, 
me transcciver in transmit over a 
ng line all the information contained 
nm 11 punched cards. The 
ransceiver reproduces identi 
irds. ‘Thi 
rmation transm 
such jobs a 
reviously these 
ind-typed on nine-part forms 
scent t lestination 


time-consuming | 


vith paperwork 
rent plan is to transmit shipment 
mm the field to ASO each 
quests will be waiting 


IBM 702 Electronic Data Processing Machine is type currently installed at Navy’s Aviation 


the shipping clerk first thing eacl Supply Office in Philadelphia. Newer 705 machine will supplant it next year. 
ipping ¢ firs g each 


moming 
Ideally, the requests would be proc network should shrink this cvcle t 
essed that dav and action documents 25 days—a 400 improvement 
to the ficld the following night the old svstem complex jet aircra 
oviding 24 hour service . , ploved throughout th 
Prior to the 702’s installation, it Data Processing Machine in tite een 
took about 90 davs for a man in the “The clectronic data processing 1 \ 
ficld to get an answer to his stock hine seems to represent world in a 
report. With the help of the 702, this through im the me hank Navy's supph 
time was sliced to 43 davs averags tor ontrol.”” Navv officials s ment and d 


leaming the 702 with the transceive “Th iy y wiati cannot 


hich i] 
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Your business is in the Age of Electronics 


Electronic test instruments—modern, low 


cost way to precision measurements... 


rps-rpm 


Hewlett-Packard manufactures over 250 basic electronic 
test instruments for industry, science and the military. Their 
application, in the main, is an engineer's job. Hewlett- 
Packard engineers are in or near all major manufacturing 
centers. They can quickly evaluate, tell you if -hp- 
instruments can help. We will welcome a letter outlining 
your problem, telling whom the -hp- engineer should see. 
Illustrated is an -hp- 523B Electronic Counter, one 

of many -hp- counters capable of measurements such 

as those listed above (with suitable transducers). 


WORLD LEADER IN ELECTRONIC 


MEASURING EQUIPMENT HEWLETT-PACKARD COMPANY 
275 PAGE MILL ROAD « PALO ALTO, CALIFORNIA, U.S.A. 
CABLE “HEWPACK" «+ DAvenport 5-4451 
Field engineers throughout the U.S. and Free World 





IBM transceiver of type used to 





STOCK NUMBER ONLY 
wor uP ITAL » UMN 


canseT “GLANKS* w uN 


3333 33333393333 93333 43 ) 3) 
privy yy) OEE CECOCECEOCOEIL CECCr CCtir Cit Cite Citt CEer Cire Cee ee rer 
SSSSSSSSSSSSHSSSS SSS SS SSSSS SSS S SS SSS Ss 
Po) PRRRRRRRSEASSELALLIED PERE E TEESE Tae TEE TERR SaaS SRE) BRD odd) ee) 
eEE) BEE DL 
PUUV UP OPP URESSSESSSSESSEESESEYUEREEE REESE EEE ESSE BREE EERE EEEE EEGR EERE) Peel 
eve ey ERR EEEREIECECSILEEL) SEEPS EE EEE EEE EEEE EERE SEED SEE CEES EEL) SEED: 
2 teem PERETTI ITIr irri Itt titi ttt tite Sit tity tte tte ee eee 
4 + « 

_ ACTIVITY ACCOUNTING NUMBER - 
PASSED REGUISTION:- ORIGINATOR _— PASSED REQUISITION. FIRST PASSING 

SePMENT ORDER CONSIONELE ; ACTIMATY 
INTERIM REQUISITION - ORIGINATOR NT ORDER -"“SOCP” NUMBER 


Soup mt 
INTERIM REQUISITION - SAME A 
PIGINATOR 


ACTIVITY ACCOUNTING NUMBER 





}FOR WVORUING 7 “ENC 
St” ONLY, 1 BE SUPPED 
IN TRANSFERS Gt TWEEN 
ar ¥ricEeRS* 


ee TE PP PPA 
TO COLUMNS 66 TO & 
LY, PUNOH Os ALL 
JOTHER UNUSED COLUMNS 
|EXCEPT STOOK NUMBER 








SAMPLE IBM punched card of type used with transceiver to supply 
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stock 


information. 


ile 43a 
and 
BLADES 


for AGT 


We design and build: 


e Forge Dies 
e Trimming Dies 
e Investment Molds 


We machine to lL- 


Forgings 

Solid Stock 

Investment Castings 

Centrifugal Compressor 
Wheels 


TURBINE 
AIRF OILS 


*Your specifications 


bv 


erm-electric 


METERS CO., INC. 


Ithaca, New York 













in raNSporlauion... 


no substitute 
can do 

what copper 
does / 



































gon mi 1 record 
Naval urplan¢ will | 
xt several months 
m maintenance officers through 
the Navy, come regular reports 


ng how often each aircraft part 


] 
Gi 


hen the data are fed into the 


oes oo Pastushin 
ind when. ‘The machine in 


procurement and supply per 








vhether to buv new parts which 
ort supph r whether to pull 


other Dase whi h is OVvVCI 


digested all this 
determine what 


x the next nine i . 
entire Naval << apeeedl 


f . 
the foreseeabk graph of a sectioned flight 
specimen illustrates eee 


bial tt lila) @elglalelie) | Mel 
of 1 ort, } 
<% - . the Pastushin Siug tested 


gnincant report 
P Rivet. Standard sizes 


98/32°—3/16"— 1/4” millions 


79 ’ ot : » other sizes available ° 
@ Procurement analysis keved to man - f ] 
© Procurcs keved to manu of miles 
cad time for the part. Some 
ist De rd ; month 
nce 


& Report concerning 
| int ft} &B 


onomica 


made 


Flight tested by millions of rugged air miles flown by the finest commercial 
and military aircraft. Pastushin Fluid-Tight Rivets automatically seal them 


selves when they are driven, without the use of conventional sealants 


Sealing is accomplished by the use of a soft aluminum sleeve whicl 
; extrudes into any wall cavity as the rivet is being driven 
e Catalogues which gi ts lists and . : 
Pastushin Rivets are available for immediate delivery Here is just a 
ind ginecring mformation 
5 partial list of users 
put into opera 


. AMERICAN AIRLINES, IN( NORTHEAST AIRLINES, IN‘ 
t the ginning of the ve 1S 


BRANIFF AIRWAYS, INC PAN AM WORLD AIRWAYS, ING 
CALIFORNIA EASTERN AVIATION, IN( SABENA BELGIAN WORLD AIRLINES 


rca Among them ar 


> . } y 9 
© Reduction of the number rcraft CAPITAL AIRLINES, IN( SLICK AIRWAYS, IN¢ 


CANADIAN PACIFIC AIRLINES, LTD SCANDINAVIAN AIRLINES SYSTEM 
grounded for parts. Grounding can cost DELTA AIR LINES rRANS-CANADA AIR LINES 
dav excluding the te mporary EASTERN AIR LINES, INC rRANSOCEAN AIRLINES 
in ombat strength potentialh PACIFIC SOUTHWEST AIRLINES UNITED AIR LINES, ING 
h more valuable commodity JAPAN AIR LANES WESTERN AI LANES, IN 
KLM ROYAL DUTCH AIRLINES USAF INSTALLATIONS 


e Elimination of much paperwork 
NATIONAL AIRLINES, INC USNAS INSTALLATIONS 


headquarters and in the field, thus r 
] y fe) el] Or ( T { 0 — Se —  —— — — = om 
sing personne! f ther, more pl | Pastushin Fluid-Tight Jacketed Rivets are 


ductive job 


rT available for use with automatic machines and 
e Increase of per capita production for installation where hand-driven equipment 
mong supply personnel | is required. Both types give absolute Fluid 
| | Tight construction. The Pastushin Repair Kit is 

705 Next : 


fi available for field applications. Ask for Bulletin 
Ihe 702 machine has been so suc —_— ee -) ~PA-3, which gives full instructions for its usé 
cessful in its work at ASO that th« 


Write for Slug x PI-5 No. PA-3 
Ate is planning to expand its use of rite for Slug Rivet catalog PI-5 and No. PA-3 


] nic p ing bv installing fix for details on the Pastushin Repair Kit 
cl ron rocessing D\ S 2 ‘ 


705 clectronic data. processing jp|__PASTUSHEN Inpustrics, inc. 


faster, more advanced suc 
to the obsolescent 702 It Ik 5651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 
nstall the first by spring Affiliate Companies 

ites these ex imple s of the PASTUSHIN AVIATION CORP., | HAWAIIAN AIRMOTIVE, LTD., 


Los Angeles, California Honolulu, Hawaii 


<4 J 


1, too 
1;adVantages 
e 702 reads its information, then writes LOPERS AND MANUFACTURERS OF AIRCRAFT FASTENERS 
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Honeywell HIGsS 


Packaged 


ws specifications demand the utmost in 


performance and accuracy, aircraft manu- 
facturers have long relied upon Honeywell's 
family of precision floated gyros. 

Called HIGs for short, Honeywell Hermetic 
Integrating Gyros have an enviable record. In 
supersonic aircraft, missiles and rockets of all 
types they've proved their unextelled perform- 
ance. 

Used as rate gyros, directional gyros, free or 
precessible gyros and for platform stabilization, 
Honeywell HIGs are mass produced for flight 
control, fire control systems, and missile guid- 
ance. And HIGs will be used in the space 
reference platform of the rocket that launches 
the first earth satellite into its orbit during the 
coming Geophysical Year. 

Lightweight and small, HIGs were developed 


from a principle discovered at MIT. The gyro- 
scopic wheel rotates within a gimbal floating in 
a viscous fluid and positioned by jeweled bear- 
ings. This practically frictionless mounting re- 
sults in the optimum tn accuracy with an 
unusually high shock resistance. 

For example, the Inertial Gyro (a super HIG 6) 
can measure movements 1 /3000 slower than the 
movement of an hour hand on a wrist watch 
And yet the HIG is so rugged it can be used 
safely to hammer a nail without impairing its 
super sensitive accuracy 

In addition to the HIGs, Honeywell manu- 
factures a complete line of non-floated rate, 
vertical and cageable vertical gyros. For full 
details on all Honeywell gyros, write to Honey- 
well, Dept. AW-10-274, 2600 Ridgway Road, 
Minneapolis 13, Minnesota. 


oneywell 


Aeronautical Division 


HONEYWELL 





precision for 


Inertial Gyro Pendulous Gyro 


highest gyro performance 


er 
SYRO SUBS 4 FuLS 1338 Be 


= 
P PEDERSON 


Such things as rigid control of temperature, humidity and purity 
bly and testing rooms, 


of air, are essential in all Honeywell gyro assem! 
1 others working in these 
and the entre assembly area 


Technicians an reas are required to wear 
lint-free nylon smocks and caps 


is thoroughly cleaned every two hours. 





S a a- 


ee EE en 
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The Navy’s new fighter-interceptor, the McDonnell F3H-2N Demon, joins the Pacific Fleet, with General Electric G-3H Flight Control System. 


How General Electric Flight Control System 
Improves F3H-2N Demon Effectiveness 


Stick Type Controller 





Ailerons 


Servo Gain Control 








Altitude 
Controller 




















R 
Serve te Vertical 
age Control Gyro 
Stabilator 
was Autopilot 
Servo Ailerons + ae A 


G-3H Automatic Pilot Components and their location in the Demon 





The Demon is a more effective fighting weapon because 
the General Electric G-3H Flight Control System makes 
it a stable gun platform, and provides automatic pilot 
relief and maneuvering functions ... leaving the pilot 
free for other vital duties. 


Serving as an electronic ‘‘co-pilot’”’ in this one-man 
fighter-interceptor, the autopilot can be set to hold a 
constant altitude, heading, climb or bank angle. By pro- 
viding flight stabilization, the G-3H system steadies the 
Demon without increasing drag—improves performance 
—helps the Demon to more effectively accomplish its 
mission. 


To find out how a G-E Flight Control System can be 
designed or adapted to fit your needs, contact your near- 
est G-E Aviation and Defense Industries Sales Office. 
General Electric Co., Section 221-8, Schenectady 5, N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








PUMP 
PRIMERS 


Excellent high altitude 
performance from 
GEROTOR pumps... 


>» Engineers concerned with the pump- 

ng of various aviation fluids know 
well the difficulties of getting good 
performance at high altitudes where 
low inlet pressures are encountered. 





Pumps which work well at low alti- 
tudes frequently run into trouble 
when they encounter the rapid pres- 
sure changes, shock and turbulence 
vhich promote foaming and lowered 
efficiency at high altitudes. 
> Gerotor pumps are efficient at high 
altitudes and therefore are frequently 
specified for this service. A specialized 
form of internal gear pump, the 
Gerotor has an inner toothed element 
and meshing outer toothed element. 
The inner Gerotor has one less tooth 
than the outer and the missing tooth 
space forms a chamber for transport- 
ng the fluid from the inlet to the outlet 
port. (see Figure 1). 

The relative mo- Pa 
tior between the a 
inner and outer 
Gerotor teeth 
causes the oil 
chamber to be var- 
iable slowly 
opening to max- 
imum as it passes 
the inlet port — FIG 
slowly closing as it passes the outlet 
(See Figure 2). This makes for a 
steady relatively pulseless flow re- 
gardless of outside pressure changes. 


Thus, turbu- —_——~ 












lence is min- 
imized and 
foaming is 
avoided, effi- 
cient got ted 
being mai! 

tained ee 


altitudes, 





INTAKE CYCLE 


> Gerotor 
pumps are 
simple and 
compact in de- 


sign, valveless 





DISCHARGE CYCLE 
and have high FIG. 2 
volumetric efficiency due to the fluid- 
tight engagement of the Gerotors 
which maintain high suction at high 
pressure. Further, this continuous con- 
tact pressure is maintained for life be- 
cause of the hunting tooth principle. 

> Jet engine lubrication and scavenge 
service are common Gerotor pump 
applications. In addition they are fre- 
quently specified for heliocopter trans- 
missions and pumping of coolants for 
electronic equipment in aircraft and 
guided missiles. 

> Technical data — is available and your 
mquiry is tnt ited. Write: 


W. H. NICHOLS Co. 


48 Woerd Avenue, Waltham 54, Massachusetts 
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ile ritin the Swe th first 
thu p icti i] doublin th Nn rine 

p it I he 70 urrent hand 
ibout | OU eparate tem Th 
705 should be able to hand 0 
itcn 
© 705 has improved “men vh 

more flexible and which iz 
duce more valuable by-product pc! 
mitting improved management tech 
rhicguc 

Iwo a piration which mav become 
po ible with the 705 ar 


e Management by exception, wh 


the machine doc ill the routine w 
up to SU of the dav-bv-da work 

load Iluman cde ions al requir 

nly in ex epti mal cases 

e Absorbtion of transceiver output di 
tly mto the machine ‘ ninating 


the human link 
ASQ is current! onvertin 


house into modern data r ng 

cuter to house th 705s After th n 

705 is put into operation, th ( 

machine will replace the present 7 

Succeeding 705s will be installed 
ed 


Transceiver Network 

Navv's 14 wee stock points ; 
gradually being linked to ASO by tran 
ceivers Operating on six long lin fi 
of which terminate at ASO 

Ihe six lines and the stations the 
SCTVE iT¢ 
@ Line 1A: Oakland, Calif Aviation 
Supply Depot; Alameda, Calif., Naval 
Air Station; North Island, Calif. Naval 
Air Station: El Toro, Calif., Marine 
Corps Air Station 
eLine 1B: Whidbv Island, Wash.., 
Naval Air Station This is the onc 
line that does not terminate at ASO: 
instead it 1s linked to Oakland 
@line 2A: Quonsct Point R a 
Naval Air Station; Lakchurst, N. 4, 
Naval Air Station 
@eLine 2B: Norfolk. \ Naval Au 
Station: Norfolk, \ ph 


Depot 
@ Line 2C: Philadelphia Aviation Sup 
ply Depot ( rate ling 


eLine 3A: Cherry Point, N. C 
Marine Corp Air Station: Jacksonvill 
hy] Naval Air Station: Pens )] hl 
Naval Air Station Corp Christ 
| X Nav i] \nr Station 

There 1T¢ ils I Lif h 
Barber's Point, Hawaii, Naval Air St 
tion and Yokosuka, Japan, “avy Sup 
ph Depot 

Current transceiver t oO 1 p 
ration are Quonset Point and North 
Island Air Stations and Oakland ASD 

Full network operation is expected 

the spring of 1957 

Iwo identical punched cards are 


used with the transceivers. One is a 


] 


working card which directs a shipping 













95,000 psi 


sheat 4.7 
ee rivets 


7 = ~\ 
( 900°:. wear RESISTANT \ 
| FOR AREAS OF ENGINE | 
\\ HEAT AND SKIN FRICTION 


/ TOPS FOR FASTENING \ 
17-7PH AND TITANIUM) 
MATERIALS 


AVAILABLE I 1N 
1/8 THRU 3/8 DIAMETERS 


OVERSIZE 1/32 AND 
1/64 FOR SALVAGE 


thei RIVET TOOL 


COMPANY 
2600 W. 247TH ST., TORRANCE, CALIF 









originally proposed by the Aircraft In- 
dustries Assn. and was taken over and 
implemented by ASO. Under the plan 
the spare parts provisioning team, 
which visits each airframe manufac- 
turer building a plane for the Navy, 
returns from the contractor with a 
deck of electronic accounting ma- 
chine punched cards. ‘These immedi 
itely establish the ASO _ technical 
file for that particular airframe This 
file generates a spare parts order within 
15 davs of an airframe contract—two 
to three times faster than the previou 
(and current) procedurc 


Basis of Plan 


Basis of the plan is to transfer 
the airframe contractor's plant, con 
siderable technical information about 


the aircraft on to electronic accounting 


; | 
Swedish Saab-32 Lansens - a ~~ 
; i ; : -w7 a us data would include such item 
Swedish Air Force Attack Wing F 17 flies Saab-32 Lansen two-seat all-weather attack s plane effectivity. parts recoverabil 
aircraft near base at Ronneby. Powered by Swedish built Rolls-Royce Avon 7 engine with sae : r repairabilit “make or buv’ 
‘ . . Oe! ~ oe ° . i I I I lil e I t \ 
afterburner, Saab-32 has 700 mph. plus speed, is in quantity production. should a component be bought 
manufactured These cards form the 


; 


activity to send a certain consignment going through ASO) during the first 12) ASO technical file 
to a specific location; the other serves months of the airplane’s introduction Mechanized provisioning 
a permanent record card to the fleet. or deployment overseas, tation was first put into operation with 
Among other steps being taken by whichever occurs first. Lockheed Aircraft Corp. on the T2V-1 
ASO to increase the efficiency of pro- @ Approach to contractor te usc ject trainer. The procedure will be used 
curement practices are transceivers to report such information — for a second Navy plane being built by 
e Initiation of a svstem whereby ait is aircraft order or delivery status Lockheed. And Glenn L. Martin will 
craft parts may be procured directh ¢ Institution of mechanized provisi probably be the second Navy airframe 
from the prime contractor (instead of ing documentation. This concept w contractor to begin using the schem« 


documen- 





ELECTRICAL AIRCRAFT 
EQUIPMENT DISPLAY 


OCTOBER 25, 6 P.M.-11 P.M. © OCTOBER 26, NOON TILL 11 P.M. 


PAN PACIFIC AUDITORIUM, LOS ANGELES 


Admission by ticket only. 

Tickets may be obtained without 
charge from any of the exhibitors 
or from the Aircraft Electrical Society 


AIRCRAFT ELECTRICAL SOCIETY 


921 SO. ROBERTSON BLVD. - LOS ANGELES 35, CALIF. 
PHONE: BRADSHAW 2-1040 
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ICKERS. 


AIRBORNE HYDRAULIC 


i Lt 
RELIEF VALVES 


Exceptionally 
“flat” performance, 
negligible hysteresis, 
minimum pressure sag at 
high temperature, outstanding 
accuracy and durability .. . these 
cre the important characteristics of 
Vickers Airborne In-Line Relief Valves. © 
They have a direct-operated poppet with 
@ high spring force (at low spring stress) available 
for reseating. Sliding parts are hardened steel and 
there cre no sliding o-rings. A flow-compensating device 
permits very low differential between full flow pressure and 
reseat pressure ... less than 300 psi for 150% rated flow on all 
sizes! ¢ Conform in envelope to MS-28887 and internal parts have been 
developed to qualify in accordance with MIL-V-5523B Type II Specifications 
(reverse flow excepted). Adjustable to deliver rated flow over the range of 2300 to 
3850 psi. @ Tests at 550°F and severe vibration (25G's up to 2000 cps) indicate 
excellent performance under these conditions, 
Write for Bulletin A 5212. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1462 * Detroit 32, Michigan é 
) 8 9 © tt 2 i3 i4 t 


setting 

a new 
standard 
of 
airborne 
relief 
valve 


pertormance 


3000 psi series. 
Available in Y%", 
¥%", Yr" and %" 
tube size 
(%4" not shown) 


note 

low 
pressure 
change 
between 
full flow 
and 
reseat 


Application Engineering ond Service Offices: El Segundo, California, 2160 E. imperial Highway + Detroit 32, Michigan, 1400 Oakman Bivd. (Service Only) 


Arlington, Texas, P. O. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY™ 1149 + CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid. —Great West Rood, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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HIGH TEMP. 
CONTROL PANEL GENERATOR OVERVOLTAGE 
CONTROL PANEL PROTECTOR LINE RELAY 


FEEDER CIRCUIT VOLTAGE HIGH TEMP. VOLTAGE FAULT DETECTOR 
BREAKER REGULATOR REGULATOR PANEL 


YOU CAN EXPECT MORE FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 


nn | FOR ae SYSTEMS New models for high-altitude, 
poorer. | Dordt high-performance aircraft 


| | 
} 
| Wt.—Lbs. | Gov't Spec. 











Speed Range | Altitude 
Type No Amps | RPM | Feet + |W 
a9 M2 


~ 30601 | 50 2200-4500 | 20,000 | 24 | M2 





30£22 ; 50 | 4000-8500 | 50,000 | 16 | - : ndix Red Bank now makes available an extremel 


2s [ 50 | aann-8500-|-s0.0| 14 | malas sf Te eames iene koe 
30616 | 100 _—'| +=2500-4500 | 50,000 | 40 | 5286588 an ever before for high altivude, high-perforn 
30833" | | 4700-8000 _| 35,000_|_ 28 _}_MiL-S-918) requirements. Add to these a complete line of pre« 
30E07 __| 3350-8000 | 50.000 _| _45 __|_AN-3632 rotective and control equipmer nt, and you have 
30E20 Poon 4000-8000 | 65,000 | 45 reason why Bendix Red Bar ¥ ers the most eff 
i : DC l ( 


300 | 3450-8500 | 25,000 | answer to youl! ; 
= — 4 +— } — 

300—Class C ' maximum reliability, 

400—Class A | 4000-8000 | 65,000 | j= nar yen Rang snc 
400 3100-8000 | 60,000 36; ae 

waeet am T T ———. letaiis, write RED BA . DIVISION, BENI 
400 3100-8000 | 60,000 : 

ae ¢ ——— a CORPORATION, EATONTOWN, NEW JERSEY. 
4000-8 69 | 
4000-8000 65,000 | West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif 
= | Canadian Affiliate: Aviation Electric Ltd., P. O. Box 6102, Montreal 
| Export Sales and Service: Bendix International Division, 205 E. 42nd St., New Ye rk 17, N.Y, 
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New Technique Offers SSB Alternative 


By Philip J. Klass 
Utica, N. 
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How to be SURE your EGT and RPM 
Systems are RIGHT... 
Check with the B &H Instrument 
® 


eJETCAL 


ANALYZER 








jj 





This NEW “J” 
Model JETCAL 


KX 4 
contains NEW... 


1) Takcal, 2) *'Ta'Pot"’ \ 
Potentiometer, \ 
3) Ruggedized Light- 
Beam Galvos, 

4) Test Circuits. 


Two of the most important factors that affect jet engine life, 
efficiency, and safe operation are Exhaust Gas Temperature 
(EGT) and Engine Speed (RPM). Excess heat will reduce 
“bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make opera- 
tion of the aircraft both costly and dangerous. The JETCAL 
Analyzer predetermines accuracy of the EGT and (inter- 
relatedly ) Tachometer systems and isolates errors if they exist. 


The JETCAL is in worldwide use. Used by U. S. Navy and 
Air Force as well as by major aircraft and engine manufac- 
turers, Write, wire or phone for complete information. 


SeTCAL, 


West Coast Office: 427 East Grand Avenue, El Segundo, California 





















T-34 Turbo-Prop 
Engine 

Pratt & Whitney : 
Aircraft 


ANALYZES JET ENGINES 10 WAYS: 


1) The Jetcat Analyzer functionally tests EGT thermocouple cir- 
cuit of a jet aircraft or pilotiless aircraft missile for error without 
running the engine or disconnectine any wiring. GUARANTEED 
ACCURACY is +4°C t engine test temperature 

2) Checks individual thermocouples “‘on the bench"’ before place- 
ment in parallel harness 

3) Checks thermocouples within the harness for continuity 

4) Checks thermocouples and paralleling harness for accuracy 

5) Checks resistance of the EGT circuit without the EGT indicator 

6) Checks insulation of the EGT circuit for shorts to ground and 
for shorts between leads 

7) Checks EGT Indicators (in or out of the aircraft) 

8) Checks EGT system with engine removed from aircraft (in pro- 
duction line or overhaul shop 

9) Checks aircraft TACHOMETER system accuracy from 0 to 110 
RPM with guaranteed accuracy to within =0.1 in the oper 
ing range 

10) Jetcat Analyzer enables engine adjustment to proper re ior 
ship between engine temperature and engine RPM for maximum 
thrust and efficiency during engine run (Tabbing or Micing) 


ALSO functionally checks aircraft Over-Heat Detectors and 
Wing Anti-Ice Systems (thermal switch and continuous wire) 
by using TEMPCAL Probes. Rapid heat rise 3 minutes to 
860 F! Fast cycling time of thermal switches 4 to 5 com- 
plete cycles per minute for bench checking in production 





ceiver, like its SSB counterpart, does 
not need or use the carrier for detec 
tion. Instead the carner is generated 
within the receiver by a frequency ref 
erence whose stability is comparable 
to that required for single sidcband, 
Costas said When working with a 
conventional AM transmitter, its car 
ricr is not used 

By climinating the need for a trans 
mitter carrier, svnchronous detection 
makes it possible for all transmitter 
power to go into the two intelligence 
carrving sidebands. In single sideband 
the power all goes into one sideband. 
Although this means that a svnchro 
nous detection svstem occupics twice 
the theoretical bandwidth of an SSB 
svstem, Costas believes that there are 
ignificant benefits which accrue as a 
direct result 

If the svnchronous detection receiver 

to make effective use of the power 
that gocs into the two sidebands, it 
must be able to add together the sepa 
rate audio signals produced by the two 
sidebands. This requires that the phase 
relationship between the two sidebands 
and the receiver-generated carrier be 
identical to that at the transmitter (be 
fore the carricr is suppressed). 


Phase Control 


GE’s synchronous detector emplovs 
no intermediate frequency conversion. 
The local oscillator-gencrated  carrict 
frequency is injected into the detector 
to produce a demodulated audio out 
put directly. To synchronize the phase 
of the receiver's local oscillator with 
that of the transmitter, GE makes usc 
of the fact that a 90 deg. phase shift 
between the two will cause a_ null 
minimum) in detector audio output 

GE therefore has built two identical 
channels, both operating from the 
same input signal, into its synchronous 
detection receiver. (See block diagram, 
p. 81.) One channel, which might be 
termed the working channel, provides 
the ultimate audio output signal. The 
ther, or control channel, maintains 
the phase relationship between the 
local oscillator and the transmitting 
station’s local oscillator 

Mhis is accomplished by shifting the 
phase of the local oscillator signal by 
1) deg. prior to injecting it into the 
ontrol channel svnchronous detector 
As long as the desired phase relation 
ship exists, there will be no audio out 
put from the control channel. 

However, anv loss of synchronism 
will produce an audio signal in the con- 
trol channel The signal's polarity, 
relative to the audio output of the 
working channel, will indicate the re 
quired direction of phase shift of the 
local oscillator relative to the trans 
mitter This polarity comparison is 
made in the audio phase discrimi- 
nator which then shifts the local oscil- 
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F-101 F-104 F-102 F-100 


Why the FIGHTING “1000's” use 
Mallory-Sharon Titanium 


e@ Here is the U.S. Air Force’s 
first line of supersonic fighters 
—the famous “Century 
Series’. Mallory-Sharon tita- 
nium is an essential structural 
metal in all four—the North 
American F-100, McDonnell 
F-101, Convair F-102, Lock- 
heed F-104. 


For a new material to win ac- 
ceptance in this fast company 
takes proof of quality. And 
that’s what we provide. 


We guarantee our mill products 
contain no more than 1/10 of 


1% carbon — assuring good 
machineability. We certify 
physical properties—to save 
expensive testing and extra 
tooling by fabricators. Nearly 
20% of all our employees are 
engaged in Research and 
Development, or Quality Con- 
trol and Inspection. In other 
industries that figure would 
raise eyebrows; here it raises 
quality. 


Call Mallory-Sharon for your 
requirements in lightweight, 
strong, corrosion-resistant 
titanium. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 





ARE Yoy coins NUTS 


You don’t need a magic lamp... 
...you need AIRCRAFT BOLT 
CORPORATION! 

W rite for Complete Descriptive Catalog 


ig - ot sh XN ise 2 ie 
i. s a F pF 


Specialists in manufacturing 
precision aircraft bolts and studs 
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lator back into synchronism 

This phase control function can op 
crate only when one or both sidebands 
are present. Thus phase lock-up stops 
when transmitter modulation ceases and 
must be re-established when it returns. 
However Costas savs that lock up 
normally occurs so fast that no per 
ceptible distortion 
transmission, 

He reported that the synchronization 
works effectively at noise levels so high 
communication ineftec 


occu’®s In voice 


that voice 
tive. 


Diversity Feature 


In theory, phase and 
variations in onc 
the other caused by multipath condi 
tions in long-range communications 
problem that doesn’t exist for single 
sideband—should adversely affect a syn 
chronous detection receiver working 
with a double sideband transmitter. 
However, tests to date indicate tha 
such is not the case and synchronous 
detection with doubk sideband: 
matches SSB performance and occa 
sionally excels it, Costas reported 

For example, on some occasions a 
scrious flutter has been noted in SSB 
reception which was only slightly 
discernible in synchronous detection 
reception of a simultaneous double 
sideband transmission, Costas — said 
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asily operated without special tools 


P.O. BOX 22019, LOS ANGELES, CALIFORNIA 
San Francisco * Seattle « Arlington, Texas * San Diego 


Here’s the SMALLEST and LIGHTEST 


Quick Disconnect in the Ajir...! 


CONTROL CABLE is quickly disconnected 
with the new Mark II Speed Rig...and can be 
restored to identical tension in a matter of 
seconds — without re-rigging! 

Ideal for use where space and weight are 
critical, the miniature Mark II is available for 
swaging directly to a cable, or can be furnished 
with a threaded end to replace any existing 
standard turnbuckle 

All the advantages and convenience of a quick 
disconnect and a turnbuckle are now available 
for virtually the same weight as a standard 
turnbuckle alone! 

For greater design freedom, easier maintenance 
and faster inspection, the Speed Rig is 
indispensable. Write today for Pacific's new 
bulletin on Control Cable Quick Disconnects — 
no obligation, of course! 


PACIFIC 
SCIENTIFIC 
COMPANY 











Although this phenomenon is not full 
understood, Costas suspects that the 
two sidebands are providing a sort of 
frequency diversity transmission so that 
selective fading of one sideband docs 
not reduce audio output as theoretic 
ally it could do with only a single sidc 
band 

Where phase shift of one sideband 
relative to the Costa 
says the phase control system appears 
to adjust the local oscillator phase auto 
matically to an optimum value which 
minimizes audio distortion 
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Anti-Jam Feature 


channel, operating in 
with the working 
performs another important 
function—reduction of interference and 
jamming. When the 
ating (svnchronized), the only 
signal from the control channel will be 


Ihe control 
phase quadrature 
channel, 
receiver Is opel 


output 


interference (white noise) or jamming 
The working channel will have 
useful audio signal plus the 
signal. By suitable filte: 
ing, followed by a subtraction of th« 
control channel output from the work 
ing channel output, the effect of inte1 


ference usually can be greatly reduced, 


signals 
both the 
interference 


Costas said 

When “intelligent cnemv jamming” 
is encountered, synchronous AM has a 
two-to-one power advantage over single 
sideband, Costas savs 

In terms of receiver design feature 
Costas believes that 
tection offers interesting new possibili 


svnchronous cd 


ties to the receiver designe 

e Lack of intermediate frequency con 
version climinates completely the prob 
lem of image responses which plague 
designers of conventional receivers 

e Extreme selectivity can be 
because of post-detector filtering, and 
bandwidth can be easily changed with 
low-pass filter switching. 

e Majority of receiver gain is achieved 
at audio frequency. This allows low 
pass filter to be inserted at low signal 
levels, protecting against spurious r¢ 
sponses to very strong adjacent channel 
signals from nearby transmitters. RI 
circuitry 1S kept at a minimum, and 
transistors 


ac hieved 


low-cost audio-frequency 
can be used widely. 
Although the synchronous detection 
techniques are not inherently com 
petitive with SSB, Costas believes that 
a suppressed-carrier AM 


system used 
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nchronous detection receiver 
several advantages over th 
ighly touted SSB—particularly — for 
military apphcations where enemy jam 
ming and Doppler shift problems exist 
Costas admits that synchronous 
communications offer no gam in th 
available number of channels in_ the 
crowded high frequency band, but he 
suspects that the theoretical 2:1 chan 
nel gain of SSB may not be realized 
in military, mobile and airborne usc 
nless SSB equipment is kept in tip 
top operating conditions, it may be a 
single sideband system in name only, 
Costas fears 
SSB equipment generally is con 
ceded to be more complex than con 
ventional AM, whereas svnchronou 
AM with suppressed carrier can use 
less complex transmitters and receivers 
Rome Air Development Center has 
shown sufficient interest in the new 
technique to sponsor GE’s efforts and 
currently is evaluating several experi 
mental equipments. Meanwhile GI 
is visiting various militarv agencies and 
operating groups to icquaint them 
with the potentialities of synchronous 
communications 
Costas believes that AM is far from 
obsolescence Its two biggest short 
comings, he believes, are inefficient us« 
of generated power at the transmitter 
and inefhcient detection methods at 
the receiver, Suppression of the trans 
mitter carrier climinates the one ob 
jection and synchronous detection 
climinates the other, Costas savs 
Io demonstrate the effectiveness of 
the new technique, GE. has made a tape 
recording of a shortwave broad 
(11.7m<c from Australia using a r 
ceiver that could be switched from con 
ventional AM to svnchronous detection 
or SSB 
Under adverse conditions, where con 
ventional AM_ produced a barely in 
tclligible signal, svnchronous detection 
provided signihncant improvement 
When the receiver was switched from 
hronous detection to SSB, ther 
was no detectable difference in signal 
reception or intelligibility 
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> Vacuum Tube Airwavys—Civil Acro 
nautics Administration has ordered 
446,000 vacuum tubes to keep its ait 


wavs operating during current fiscal 


veal lubes range in price from 
cents to $1,530. Total cost is approxi 
mately $1.5 million. Thirty-nine con 
tractors will share the business 


> Small Screen Charactron—Strom 


berg-Carlson is now producing min 
iaturized versions of the 19-in. Char 
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Fairchild Engine Division 
and 
Gas Turbine Laboratory 
present 


IMPORTANT ENGINEERING 
OPPORTUNITIES 


Fairchild Engine Division is now expanding its engineering staffs in its plant 
and Gas Turbine Laboratory at Deer Park, Long Island, New York. 


Investigate these opportunities: 


MECHANICAL DESIGN ENGINEERS 


For mechanical design of turbojet engines and components, and to conduct 
preliminary design study investigations on gas turbine engines 


MECHANICAL DESIGN ANALYTICAL ENGINEERS 


To work closely with design engineers and to make recommendations as a 
result of analytical studies, with respect to stress analysis of lightweight 
rotating machinery, vibration, analysis, cycle analysis investigations, analysis 
of mechanical component functionings and general structural problems. 


RESEARCH ENGINEERS 


Advanced degree, preferably in the fields of applied physics, chemistry, 
aerodynamics or applied mechanics. Also: engineers with supersonic aero- 
dynamics background with high speed aircraft or wind tunnel testing 


AIRCRAFT SYSTEMS ANALYSIS 


Mission analysis for aircraft systems. Familiar with engine-airframe mission 
analysis for modern aircraft. 


DEVELOPMENT ENGINEERS 


Aeronautical and Mechanical Engineers to plan, supervise and conduct de- 
velopment test programs with gas turbine engines and components. 


EQUIPMENT ENGINEERS 


Familiar with mechanical test equipment design, including high speed rotating 
machinery and equipment. 


ENGINE VIBRATIONS ENGINEERS 


To determine means of measuring stress and shock loads in test articles, 
Area of operations is concerned with turbine engine vibration characteristics 
associated with high speed rotating parts subject to high temperatures and 
high stress loads 

And, Engineers with experience in other allied mechanical or aeronautical fields 
such as: 

Instrumentation Engineers: Compressor Aerodynamic Designers: Perform- 
ance Analytical Engineers; Engine Controls Engineers; Test Engineers; Equip- 
ment and Product Drafting Checkers, and Mechanical Design Layout Men. 


Please Contact Felix Gardner 


=FAIRCHILE 


ENGINE DIVISION + DEER PARK, L. L., 


A Division of Fairchild Engine and Airplane Corporation 


++- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS: 





actron cathode ray tube used in the ait 
defense SAGE system. The new 7-in 
diameter Charactron, ‘Type C7C11 
has a +4-in. square display area, can 
reproduce 1.2 million letters or num 
bers per minute, and is suitable for 
high-speed photograph recording 
Stromberg-Carlson, which took over 
the Charactron project from Convai 
inother General Dynamics division, r 
centl shipped the first irborn 
vionics equipment produced at it 
new San Dieg 
ment is an amplifier for a_ stability 
iugmentation svstem 


0 operation The equip 


> Diode Order—An order for 
germanium diodes, placed by Logisti 
Research Inc., datamation equipment 
maker, with Hughc« Aircraft (¢ 
called the “‘largest single diode order 


record.” 


> British Doppler Navigator—Brit 
Marconi reports that it is producn 
n airborne Doppler auto-navigator fot 
British and Commonwealth goven 
ments and has been in production f 
more than two vears. From _ limited 
information reica ed, the Mat mn 
[ype AD 2000 auto-navigator appear 
similar to those developed in the U.S 
by such companies as General F] 
General Precision Lab 


Rvan Aeronautical 


rat 
ora 


ONE OF A SERIES der z 7 p sterday, Today and Tomorr 
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»] omputation requil 


in Greek means weapons systems; and, with the catapul fiehter plane. will soon be de! 

n Philco to Naval Air Development 
slowly, it reached the height of its effectiveness during the Middl ter, Johnsonville, Pa., for evalu 
Today's weapons systems concepts are tremendously more complex Developed under Na Bu Act 
than the ancient catapult. The swift advances of science enables only shin. the new Phil 
the highly integrated engineering teams to keep pace with the changes. erates in 
Combined with a perceptive management policy, such a team it direct-coupled 
relatively short time can achieve a goal that once took centuries transistors and 


the Greeks developed one of the earliest weapons systems Perfe 


ively 
At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with = , 
ae sel — : . > Blast Through ECM—Gencral | 
today’s problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative 
desiring top assignments, this is an opportunity to work on a 
new weapons system. For qualified 
engineers with a B.S. or advanced came temeian. fleveloued 
-~ Ing Clopct 
epree, Be s otte y posit } se 
degree, Bell is offering positions by GE’s Heavy Military Electron 
where a high level of professional 
i Equipment Dept., under Rome Ai 
achievement may be attained. 


tric has developed new | kw. UHI 
transmitter amplifier times pow 
ful as those now 
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mmunications, whi ;would mak 


rce communications less vulnetr 


Development Center sponsorship, th 


implifier modulator reportedly has k 
AERODYNAMICS ler mo% 


than 3 modulation qualifying 


STRUCTURES it for a possible future in the High 
HEAT TRANSFER Fidelity marketplace 


CORPORATION 


THERMODYNAMICS > Omission—The narrow-bandwidth 
VIBRATION AND FLUTTER ANALYSIS radar remoting svstem mentioned in 


the August 27 article on Northrop 


Contact: Manager, Engineering Personnel Skyscreen p 72) is the RAFAX sys 
Dept. F. tem, manufactured by Haller, Rav 
P P.O. Box 1 Buffalo 5, N. Y. mond and Brown, Inc. 





AVIATION WEEK, October 15, 1956 





SIMMONDS 


PACITRON- 


provides advanced 


FUEL GAGING 


Northeast Airlines, long a user of Simmonds 
Fuel Gage Equipment, has specified the Light- 
weight Pacitron for its fleet of Douglas DC-6Bs. 
By this selection, Northeast insures the ultimate 


cities, Northeast Airlines continues its record of 
utilizing the most advanced types of reliable 
and tested equipment. 

Along with accurate fuel measurement, 


PACITRON is also adaptable to these impor- 


in accurate and proven fuel gage systems. With 
tant fuel management functions: 


its dependable service to 36 key New England 


LOAD LIMIT CONTROL 


automatic control of fuel taken aboard in 
accordance with flight plan requirements 


TOTALIZATION 
gaging of fuel weight on board 


CENTER OF GRAVITY CONTROL 


proper distribution of fuel weight 


THERMISTOR LEVEL SWITCHING 


for control of valves and pumps 


More U.S. commercial transport planes 
are equipped with Simmonds Fuel Gage 
Systems than any other electronic type 
gage — proof that Simmonds remains 
“first in electronic fuel gaging.” 


Simmonds 


AEROCESSORIES, INC. 
aa 


Ceneral Offices: Tarrytown, N. Y. 
Branch Offices: Detroit, Mich. Dayton, 
Ohio. Dallas, Texas. Wichita, Kans. 
Clendale, Cal. Seattle, Wash. St. Louis, 
Mo. — Sole Canadian Licensee: 
Simmonds Aerocessories of Canada 
Limited — Montreal 





FACTORY 
AUTHORIZED 
DISTRIBUTORS 


For Pratt & Whitney Aircraft 
Engine Parts 


Wherever you fly in the United 
States— North or South, East 
or West—you are within easy 
reach of a factory-authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and all cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 

PACIFIC AIRMOTIVE CORPORATION 
* Burbank, Calif 
Branches at 
% Boeing Field, Seattle, Wash 
| Municipal Airport, Oakland, Calif 
« Stapleton Airport, Denver, Colo 


SOUTHWEST AIRMOTIVE COMPANY 


“ Love Field, Dallas, Texas 


NORTHWESTERN AERONAUTICAL 
COMPANY 
*% Holman Field, St. Paul, Minn. 


AIRWORK CORPORATION 
Municipal Airport, Millville, N. J 
Branches at 
® Airport, Newark, N. J 
& 814 N. Main St., College Park, Ga. 
§ 5245 Northwest 36th St., Miami, Flo. 
® 5821 Seminary Road, 
Baileys Crossroads, 
Alexandria, Va. 








Pratt & Whitney 
Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 


Expansions. Changes 
In Avionics Industry 


General Electric will he 1\dqu ( it 
newlv formed ‘Technical Military Plan 
ung Operatior PEMPO t Sant 
Barbara, Calif The group, headed by 
Dr. Richard C. Raymond, will do long 

nge technical planning and study work 

Gl Defense Elk ni Division 


nd its five departments as well as tak 


; ts< 


ing on outsrde projects bevond the 

ent. TEMPO 

is temporarily housed at 312 North 

Milpas St., but plans to build a new fa 
cility 

Other recently announces 


scope of any one departn 


| expansions, 
changes and mergers in the avionics in 
dustrv include 
e Airborne Instruments Laboratory, 
Mineola, N. Y., has acquired Mountain 
Svstems, Inc., Thornwood, N Y 
through a stock exchang: The new 
cquisition which will be operated as 
separate and wholly-owned iffiliate, 
is engaged in the data processing field 
e Hoover Electronics Co., Baltimore, 
has purchased Radio Frequency An- 
tenna Consultants, Colleg« rk, Md., 
which has been renamed the Hoover 
Microwave Co he new acquisition 
will remain at its present location and 
will « xpand its w rk in microwave com 
ponent Werner Kopp] and William 
H. Clark, partners and senior engineers 
in the new acquisition, have been named 
+ y } , | 


VICE presidents of research and engi 


nccrng 


eColor Television, Inc., has moved 
from San Carlos, Calif. to a new 30,000 
q. ft. facility at 1421 Ol] minty Rd., 
Belmont, Calif triplir 
] Company, hich makes a 


rorme! 
uto 
test equipment 
expect 

in next Is 

nnuall Vit 
n emplovment 
e Mandrell Industries, Inc. 
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PAC... the only “factory 
approved” engine overhaul 
shop in the 1] western states 


For fast, efficient service, bring any 
Pratt & Whitney Aircraft engine—from 
the crop duster’s favorite, the *985/’ to 
the ‘‘4360’’—to PAC, the country’s larg- 
est and oldest engine overhaul facility. 

Facilities to handle the ‘'J-57/' the 
overwhelming choice of the jet trans- 
port field, will soon be available 


We Proudly Display 
the Pratt & Whitney 
Aircraft Emblem 


Call on PAC for Pratt & Whitney 
Aircraft approved parts... 


Lockheed Air Terminal, Burbank, Calif 
Oakland Municipal Airport, Oakland, Calif. 
Boeing Field, Seattle, Washington 
Stapleton Field, Denver, Colorado 


a Xalais 
Airmotive 
CorporaTION 


2940 North 
Hollywood Way 


FACTORY 
APPROVED 
SERVICE 


Burbank, California 
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The right people 
with the right facilities 
produce the right solutions 


The new Sylvania Microwave Physics 
Laboratory, Mountain View, California 


Results of gaseous electronics investigation concerned with wide- 
band tunable microwave oscillations are examined at the Microwave 
Physics Laboratory. From left: Laboratory Manager, O. T 
Fundingsland; Dr. R. M. Hill, senior project leader, gaseous 
electronics; Dr. P. H. Vartanian, senior project leader, ferrites; 


and Dr. A. L. Aden, assistant laboratory manager. 


Frequency doubling in ferrites, a phe- 
nomenon newly discovered at Sylvania 
Mountain View laboratories, is studied 
by engineer A. L. Helgesson. 


More problem-solving power... 
Sy/lvania'’s new Microwave Physics Laboratory 


New PROBLEM-SOLVING POWER has been 
added to Sylvania’s growing capability 
for research and development in highly 
advanced military and industrial elec- 
tronic systems. 

With the establishment of the Micro- 
wave Physics Laboratory at Mountain 
View, Calif., Sylvania is expanding its 
work in new magnetic materials and 
ionized gaseous media for microwave 
electronic control devices and systems 


for radar, communications, and elec- 
tronic countermeasures. 

Fields of research at the laboratory 
include magnetic ferrites, gaseous elec- 
tronics, radio wave propagation, elec- 
tromagnetic resonance phenomena in 
ferrites and ionized gaseous media. 

Besides the new Microwave Physics 
Laboratory, the Microwave Tube 
Laboratory and the Electronic Defense 
Laboratory are also located at Mountain 


View. Each is a vital part of Sylvania’s 
Electronic Systems Division. 

In addition to the Mountain View 
laboratories, the Electronic Systems Divi- 
sion has plant and laboratory facilities 
at Buffalo, New York, and extensive re- 
search facilities at Waltham, Massa- 
chusetts. All are staffed with top-ranking 
scientists and engineers, backed by 
Sylvania’s extensive resources in the 
electronics field. 


SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 


Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged 
in defense work, you are invited to contact Edward W. Doty, Manager of Personnel, Elec- 
tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Waltham 54, Mass. 


¥ SYLVANIA ¥ 


TELEVISION + ATOMIC ENERGY 





LIGHTING «+ RADIO + ELECTRONICS * 
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Aero Commander « AT-7 « AT-10 « AT-11 « C-43 « C-45 « Bonanza « Twin Bonanza « T-34 

Air Cobra » King Cobra «¢ H-13 (Helicopter) + Flying Fortress « Super Fortress « C-97 

Cessna 140 « Cessna 170 ¢ Cessna 180 « Cessna 190 © Cessna 195 © Cessna 305 
Cessna 310 « B-24 + B-32 « B-36 + C-81 + C-87 « L-5 «© Catalina * PB2Y «+ T-29A 
Convair 240 « Convair340 «+ Helldiver *« Seahawk e P-40 ¢ P-42 «+ P-60 


P-62 » A-20 « A-24 « A-26 « B-19 + B-23 + C-32 « DC-3 « C.48-——Dts 


ar « H-23 (Helicopter) » A-28 « A-29 « AT-18 « B-34 
B-38 «+ C-36 « C-37 «© C-63 « Constellation “049” 


ese famous aircraft have in common ? 


Constellation “749" e¢ Super Constellation “1049” 
PV-1 ¢ PV-2 ¢ P2V Series * XR-60-1 + B-26 
Mars © P4M-1 © P5M e¢ PBM e Martin 202 
Martin 404 ¢ AJ-1 ¢ B-25 ¢ P-51 « T-28 
C-125 e¢ P-61 e¢ Apache e- XF-12 
Rainbow e« P-47 e« Seabee °« Fireball 
HSL (Helicopter) * Navion e PT-22 
Courier (Helicopter) « Learstar ¢ Super 
Constellation “1049 G" e HUP-4 
(Helicopter) « PT-25 ¢ H-21 
(Helicopter) « XT-37 ¢ H-19 
(Helicopter) « T-35 « F-84F 
* YC-130 °* XP5Y 
C-130A * XV-3 (Heli- 
Reads like a roll call of American aviation, copter) ¢ T-37 « XFV 
doesn’t it? From small single-seaters to giant Super Navion 
bombers and ponderous blimps, all have one 
thing in common—Lorp bonded-rubber engine 
mountings to isolate power plant vibrations. e RF - 84F 
This roll call indicates the past and present use of 
LORD engine mountings. As new milestones in 
aircraft propulsion are attained—in turboprop, 
jet and reciprocating—Lorp will continue 
to prove its ability to produce new mountings 
with greater control over propeller disturb- 
ance and engine vibration. They will 5 designers 
assure less flight fatigue, greater passenger and producers 


comfort and protection to aircraft structure. of bonded 
Look to Lorp for the best in vibration control. 0 


S2F ¢ R3Y 


rubber 





t products 
' , 

Bo ee s since 1924 

NDED RUBE i 
NEW YORK, N. Y. - Circle 7-3326 PHILADELPHIA, PA. - LOcust 4-0147 

EVELAND, OHIO - SHadyside 9-3175 DAYTON, OHIO - Michigan 887 
T TRinity 4-206 CHICAGO, ILL Michigan 2.6010 
KA Riverside 3392 LOS ANGELES, CAL HOllyw 


BOSTON, MASS. - HAncock 6 -9135 
orporation Limited 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


In Canada — Raitway & Power Engineering 
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Coleman Miller—A Career Engineer— 


Wins $8,000 in Awards... 


At Electronics Division 


A career engineer can cash in on his creativity at Westinghouse 
in Baltimore. Coleman J. Miller, an advisory engineer, has 
: already received checks for $5,000 and $3,000 in patent awards 
Coleman Miller receives check for $5,000 from the compan) 


from Gwilym A. Price, Westinghouse chair 


man and president. 


BROAD EXPERIENCE LEADS TO 
PROMOTIONS—\ir. Miiller, like 
his fellow Westinghouse 
has worked on a wide range o 
projects. He has worked as design 


engineers 


engineer on rad ir, microwave 


plumbing, antenna, transmitter 


OPPORTUNITIES FOR YOU AT 
WESTINGHOUSE — The opportunl 
ties, facilities, and challenging pro- 
jects that made Coleman Miller’s 
success story possible are still 
available to you! The rapid expan- 
sion now under way at Westing- 


and monitor equipment. He was house in Baltimore offer you excit- 


made a supervisory engineer in ing career possibilities. Investigate, 
1952 and advisory engineer in 1955 and you too may decide on West- 
inghouse as the place to build your 


career. 


BALTIMORE OPENINGS 


CIRCUITRY TRANSFORMERS 
: MICROWAVES ANALOG COMPUTER 
- SERVOMECHANISMS DESIGN 
This <3 MAGNETIC AMPLIFIERS VIBRATION 
iMlustrated ‘ : DIGITAL COMPUTER RADAR DESIGN 
Brochure DESIGN & APPLICATION FIELD ENGINEERING 
sent to a FIRE CONTROL SYSTEMS INFRARED TECHNIQUES 
All ‘ a >. OPTICS ANTENNAS 
; COMMUNICATIONS TECHNICAL WRITING 
PACKAGING TEST EQUIPMENT 


The award was for a lightweight, transport 
able radar antenna invented by Mr. Miller 


Applicants 


TO APPLY: 


DECIDE ON 
BALTIMORE WESTINGHOUSE DIVISIONS 


WHERE BIG THINGS ARE HAPPENING IN 


ENGINEERING CAREERS 


For a confidential interview 
send a resume of your 
education and experience to 


Dr. J. A. Medwin, Dept. 445 
Westinghouse Electric Corporation 
P.O. Box 746 e Baltimore, Maryland 
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LIONEL CASSE 


‘A Senior Air France Captain 


7 


He Knows His Jets! 


...and knows them well! Captain Casse is one of the few men in the world 
who has flown all major jet transports. He has operated Comet 1's and 
Viscounts on operational runs, test flown the Boeing 707 and the Caravelle. 
As Chief Pilot Advisor to the Director of Engineering and Maintenance for 
Air France, his experience will be put to good use in ushering in the age 


of jet transports. 

Captain Casse is typical of the men who have made it possible for Air France 
to serve the people of 73 countries for 37 years...typical of those who will 
add to Air France’s record of service, comfort and dependability in the 


years ahead. 


AIR FRANCE 


THE WORLD'S LARGEST AIRLINE 
WITH 177,740 UNDUPLICATED ROUTE MILES TO 236 CITIES IN 73 COUNTRIES 
SEE YOUR TRAVEL AGENT, OR AIR FRANCE - New York « Atlanta + Boston 
Chicago * Cleveland + Dallas + Detroit + Los Angeles * Miami « Philadelphia + Pittsburgh 
San Francisco * Washington, D. C. « Mexico City « Montreal « Toronto « Vancouver « Havana 
Puerto Rico + Fort de France + Pointe a Pitre + Panama « Caracas « Bogota 
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Edgar Percival E.P.9 agricultural plane carries one ton, costs about $25,000. Planned 1957 production is 150 


~ 


pak 
Be. 


— a _ 
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Auster Agricola hauls 1,500 Ib. of fertilizer. Designed for New Zealand operations, 15 are being built 


ay 


a 
> 


Dornier DO-27 STOL multi-purpose plane 


takes 295 ft. for takeoff, 
lands in 82 ft. Initial production is going to German 
army, civilian models will be available in 1957. Army 
version has a 270-hp. Lycoming. Later version will 


—_ 
A 
eter ae 8:9 Say 


have a 225-hp. Continental engine. 


ee . 
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SPECIFICATIONS 

Speed, 357 mph; range, 2,500 nautica 
miles; pay 1 25.800 pound 
takeo}f distance, 2,000 feet 
distance, 
Fu lly pr 


by 4 Alli 


LOCKHEED HERCULES 


USAF C-130 


CAN CARRY AN 
AIRSTRIP WHEREVER 
HE GOES 


Airhead? Needed fast? Call in 18th Air Force’s (Tac- 
tical Air Command) new C-130 Hercules, built 
by Lockheed for cargo and personnel, endowed 
with 20-ton lift-capacity ind jct-age speed. 
Hercules works fast: The paratroopers he dropped 
Nhave the area under control. Century series 
tighters, like Lockheed’s F-104, have control of 
the air situation. Next job is to bring in the en- 
gineers together with their material and machines 
to build the strip. As it takes shape, the propjet 
giant shuttles between base and advanced strip, 
maintaining Hexible supply lines—handling orders 
for more material quickly and efficiently. 
Betore long the strip is humming. Fighters roar in 
nd out. Repair, communications, logistics. . . all 
the myriad military operations are in high gear. 
Hercules’ job is just beginning. The medics want 
fast transport back to base hospital for the injured. 
Paratroopers are dropped to take a key hill. Food, 
ammunition, heavy weapons are ready to be 
dropped in widely -scattered areas 

There’s little rest for this “strongman” of the 
USAF: That’s OK... he doesn’t need much. 


T USAF PLANT 
NO. 6 


LOCKHEED 


AIRCRAFT CORPORATION 


Georgia Division, Marietta, Georgia 


Look to Lockheed for Leadership 





ww You get more in 
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New Floatplane Models Make Debut 


Latest version of the 14-place de Havilland-Canada Otter (above) is fitted with amphibious 
float gear having hydraulically retractable wheels. With the new floats the Otter can operate 
it 8,000-Ib. gross weight. Floats are basic Edo gear modified in Canada by MacDonald Bros., All types of rubber treads - soft, medium 
subsidiary of Bristol Aeroplane Co. Taylorcraft Seabird (below) recently certificated for and hard - for smooth operation on all 
Edo 249-2870 floats is approved at 3,040 Ib. Feature of the Seabird is a steel-tube fuselage kinds of floors. Featuring Neoprene rub 


, . é , , . ber treads resistant to steam, water, 
covered with molded fibrous-glass plastic resin coated skin. Seabird cruises at 130 mph. 


oxidation, oils and waxes and unaffected 
by most chemicals - expertly compounded 
to Darnell standards in our own rubber 
factory. 


1. LONGER EQUIPMENT LIFE 
2, GREATER FLOOR PROTECTION 
3. EASY EQUIPMENT MOVABILITY 


=a - —~_ <—e 


PRIVATE LINES facturer, Bellanca Aircraft Corp., built 


9 Cruisemasters until Korean War 
halted production 





Price of Cruisemaster four-place busi 
ness plane being built by Northern Esso plans to have flush-mounted 
Aircraft, Inc., Alexandria, Minn., is \crojet Jato emergency power units in 
$15,792. Former Bellanca airplanc stalled on two DC-3 executive planes 
design, manufacturing and sales rights, ‘The company now has external Jatos 
tools, fixtures, dies and jigs are now’ on one of the airplanes 
owned by Northern Aircraft, which 
schedules an initial production of onc Ontario Hydro-Electric Power Com 
plane weekly. Northern Ajrcraft mission received a license from Cana- 
Cruisemaster is powered by a 230-hp dian Air Transport Board to operate 
Continental, has a top speed of 220 a helicopter to patrol transmission seuinioe one couailllinaliialine 
mph . cruise speed of 205 at 75% lines, oil or gas pipelines and transport 6 WALKER sracer caw vee ‘3 na vows 
power, rate of climb of 1,250 fpm. and _ persons and cargo for the commission 96 NORTH CLINTON STREET, CHICAGO 6, HitIN 
range of 1,000 mi. Original manu- and other government departments 


DARNELL CORPORATION, LTD. 
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ENGINEERS 


APL-An Organization 
Of And For Technical 
Men And Scientists 


The Applied Physics Laboratory, 
(APL) of the Johns Hopkins Uni 
versity is an organization of and 
for technical men and scientists. 
APL is organized on a horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tists and technical men occupy all 
decision-making positions, because 
our only objective is technical prog- 
ress. 


Because of its predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missiles which 
includes the TERRIER, TALOS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 
eral important fronts. 


Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland, APL’s new laboratories 
allow staff members to select urban, 
suburban or rural living, and either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations. 


OPENINGS EXIST IN: 
DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 
tunnel testing. 

RESEARCH: Interference and heat 
transfer phenomena; interna! aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 
tion. 


Write for complete information. 
Your letter will be answered per- 


sonally, in detail. 


Write: Professional Staff Appoint 


ments 


The Johns Hopkins University 
A ppl ied Pl lysics Laboratory 


8615 Georgia Avenue, Silver Spring, Md. 








WHO'S WHERE 


Continued from pag« 





Changes 


Brian Sparks, gence: 
rations Aircraft 
Calif. Mir. Spar! 
ngimec: 
A. R. Ogston, techmica sultant, | 
| xport Corp Aviation D partment N 
York, N. ¥ Also: E. O. Petzold, ‘Vechnica 
Service Division head, and J. P. Acton, bield 
Service Division head, Export’s Aviation D 
partment 
William B. Haylon, manager-publi 
ons, McDonnell Aircraft Corp., St. Lo 
\lo 
Edwin D. Maxfield, commercial divisi 
wnager, Aviation Department, Shell O 
New York, N. ¥ 
Robert K. Barrett, director-managem 
gineering, Trans World Airlines 
Robert E. Wolin, district manager-W ich 
Kan., Learcal Division, Lear, Inc., Santa 
Niomica, Calif 
Richard P. Frazee, office manager, George 
i. Correll, manager-contracts, and J. Donald 
Haas, applications nginece! Washingt 
( tt Reaction Motor n Den 
N. J 
Leonard P. Cornwall, carg ’ 
wer (U.S.), Pan American World Airw 
Richard P. Thornton, marketing manag 
raft and guided missile Amphenol I 
nics Corp., Chicago, II 
R. D. Rumsey, chicf 


Ruled by a Kobot 7 
Clip coupon and learn how 
500 types and sizes of MPB’s 


such as these CVE w 


BALL BEARINGS 


actual SZE 


are helping to miniaturize 
mechanical monsters. 
SA MINIATURE PRECISION BEARINGS, INC. 


22 Precision Park, Keene, N. H. 


Please send MPB’'s new Catalog to: 


Company 


Street 


Hivdraulhi Division, Houdai In 
Inc Buffalo, N. Y 
M. Doolittle, manager for Braniff Au 
in Argentina, Uruguay, Paraguay and 
H. 'T. Dietrich, assistant to the president 
mw Washington, D. C. representat 
Kaman .\ ift Corp., Bloomfield, Conn 
Francis Cummings, Flectro-Mechanical 
lucts Deve opment Section head, Mi 
Corp., Los Angeles, Calif 
Ray KE. Horner, manager-data proce 
id scheduling, General Electric's I 
Electt Equipment Dey 
\ »: George R. Harris, man 
cT-Saics 
Bruce H. Atwater, sales manager, Past 
hin Aviation Corp., Los Angeles, Calif 
Ray Silvius, news bureau manager, \W 
rm Air Lines, In 
John F. Burridge, assistant sales man 
ger, Hamilton Standard, division of United 
\ircraft Corp., Windsor Locks, Conn. A 
\lfred B. Thacher replaces Mr. Burndsg 
is Dayton representative, and Morgan Jones 
places Mr. Thacher as chief sales engi 
] Ie pt Ile IS 
William G. Mays, director-sales and 
Meletron Corp., Los Angeles, Calif 
Frank L. Kelsey, manager of newly estal 
ed Indianapolis, Ind. district office 
Niagara Machine and Tool Works, Buff 
N.Y 
Neil B. Berboth, a 
Flying Tiger Line, In 
W. R. Perry, manager of newly opened 
Pasadena, Calif. office of Clark-Aiken Co 
Lee, Mas 
William M. Myers, manager 
1., branch of Air Associates, In 
William G. Webster, chicf engin 
Cleveland Division, Parker Aircraft Co., Lo 
Angeles, Calif 
Al Heinsohn, Sales Department, Saf 
Flight Instrument Co., White Plains, N. ¥ 
Robert S. Bubb, manage 1 
velopment ACI Industries In 
Charles, Me 
G. Z. Zimmerman, manager-airlin ind 
distributors, and Charles H. Kanavel, field 
iles manager, Aviation Products division 
Goodrich Co., Akron, Ohi 
J. McNamara, executive a 
reneral manager, Pratt & Whitney Au 
Fast Hartford, Conn. Mr. McNamara 
ceeds Charles T. Roelke now general 
manager of the company’s Florida opera 
tions. Also: Karl E. Champion succeeds Mr 
McNamara as purchasing manager 
Willy A. Fiedler, assigned to a 
ind development post—engineering 
Dx ign Division, Lo kheed Missile 
tems Division, San Jose, Calif 
P. E. Laliberte, sales manager-weapon con 
trol equipment, General Electr Light 
Military Electronic Equipment Dept., Utica 
N. ¥ 
Louis J. Alvare, director-engineering, and 
George Hand, director-product research, 
Iechnitrol Engineering Co., Philadelphia 
Pa. Also: Gerard J. Bradley, director 
manufacturing, and Robert K. Brewer, di 
rector produ t manufacturing 
Guy Miller, manager-Model 620 Sales D 
Aircraft Co., Wichita, 


istant to get 


ommercial 


ictant 
ill 


ontract 


partment, Cessna 
Kan 

John Farley, director, newly formed 
Marketing Department, Greer Hydrauli 
In Jamaica, N. Y 
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Introducing. ..an important development 
for all types of aircraft engines... 





Beechcraft Super 18 and Cessna 310 


New Gulfpride Aviation Series D 


NEW 
GULFPRIDE 
AVIATION 


SAF 


AVIATION PRODUCTS 


SERIES D 





Here's a new detergent- 
type oil that’s good for all types 
of aircraft engines— horizontally op- 
posed, inline or radial! It keeps all 
kinds of aircraft engines cleaner than 
was ever possible before with non- 
detergent oils . . . without developing 
any undesirable side effects. 

What’s the secret? New Gulfpride 
Aviation Series D combines Gulf’s 
exclusive Alchlor Refining with a re- 
markable new “detergent additive.” 


Cleaner Engines 


Experience in all kinds of service 
proves New Series D greatly reduces 


carbon, coke and varnish collection 
around rings and valve stems. Elimi- 
nates harmful deposits in the com- 
bustion chambers. And keeps engines 
cleaner under all kinds of operating 
conditions. 


More hours 

between overhauls 
New Series D offers you an unusually 
tough lubrication film, too. Cuts down 
wear on engine parts substantially. 
The result? Far lower operating and 
maintenance costs! Far safer engine 
performance! 


Why not try it and see for yourself? 


95 





Here’s the real challenge — 


translating technical require- 
ments of customers into practical 


design for Rohr production. 


Here's the personal challenge you seek — the personal reward you desire. 
Because here, at Rohr, engaged in the design of ready-to-install aircraft 
power packages, your association is direct to the manufacturing of the item. 
You actually see what you design produced. You are in direct association 
with other Rohr plant areas such as shop and tooling. 

The design engineer at Rohr is engaged primarily in the tremendous field 
of power packages and power plant components, plus related structural 
design . . . the translation of theoretical into production design with con- 
sideration for serviceability, function, materials, and integrity encompassing 
all engineering factors that enter into design of the complete aircraft itself. 


Though Rohr is a large company — over 8000 employees — it still offers 
the close association, the friendliness, the chance for quick recognition 
most men are searching for in a career, 

And, of course, lovely Chula Vista, California, located on beautiful San 
Diego Bay, offers you and your family the wonderful, outdoor, semi-tropical 


living you've dreamed of. 


If you are experienced as a production design engineer, looking for the 
real personal challenge and reward, and a better life, write Rohr now! 


Please enclose full resume and we will answer at once. J. L. Hobel, Industrial 
Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 32, 


WORLD'S LARGEST a PRODUCER OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 











ARMED with bombs 


Macchi Builds 


Prototype of a new light jet trainer 
lesigned to perform primary and basic 
nissions is being built for the Italian 
\ir Force bv <Acronautica Macchi, 
Varese, Italy. The company also has 

inced versions planned capable of 

rving out combat ind ground ittack 
raining 

The Macchi M. B. 32¢ 
fitted with cabin 
high-altitude 
26,000-29,500 ft 


two-place 
lem trainer is being 
surization to permit 
wigation tramung at 
ic lesigned te 
th compressibility phenomena, having 
Mach 0.8 speed limit. Starting a 40 
it 3] mph it 29.500 ft 
\I.B 326 to its ritical 


numb it UU ind its 


19.500 ft 


familiarize students 


ne “the 
Mach 
Mach limit at apy 


roximately 


Design Speed 
When fitte 
ne gun m 

bomb the 

\I.B. 326A. Th 


] speed 


iround the 
strong Siddeley 
“ turbojet 1 later 

? 200-lb.-thrust 


’ 
wned 


} } 


ving plan, tapered in 
rickne is used. Leading 


11 deg. 18 min., trailing 
1956 
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machine guns and rockets 
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Macchi M.B. 326A version carries student through combat and attack training curricula 


Versatile Jet Trainer 


Airfoil is of th« N AC A 
Wing mean 


spect ratio 1S >.2¢ 


dge is straight 

\ laminar-flow $scries 
hord is 6.233 ft 
ratio is 1.71. Gross wing 


— 


ind taper 
irea is 204.5 sq. ft 

Wing structure 
par type with the center section built 
with the fuselage. Ribs are 


losely spaced with no spanwise stiff 


is basically of single 


integral 


Clicrs 





MACCHI M. B. 326 


Specifications 
Span 5 ft 
7 ft 
5,953 Ib.* 
3,804 Ib 


27 
4 
2? 
+3 


Length 
Gross weight 
Empty weight 
lop speed at sea level 404 mph. 
lop speed at 29,500 ft. 449 mph 
Minimum speed, flaps down. .82 mph. 
Rate of climb, sea level 
Kange, with drop tanks 
at 29,500 715 mi. 
50-ft 


3,051 fpm 


Ground run to clear 

obstacle 2,165 ft. 
Landing run over 50-ft. 

2,165 ft. 

Figures relate to M.B. 326A, armed 

version of M.B. 326. Macchi notes that 


performance of latter is higher due to it 


obstacle 


having a gross weight 220 Ib. less than 


M.B. 326 
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POD-AND-BOOM FUSELAGE is planned to allow installation of more powerful engines when available; to ease such changeover, powerplant 


Temco Achieves Simplicity, Economy in 


By Erwin J. Bulban 


Cockpit Layout 
Cockpit equipment E 

the pattern of combat-typ« 

including cjection — seats 


TT-1 COCKPIT has simplified instrument layout. Rudder pedals are adjusted by a crank. oxygen system, edge-lighted 


1 
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area does not COMpTIs¢ the primary structure. 


Jet Trainer 


d brakes and trim-tab 
control sticks 
Instruct ind student are placed 
vell ahead of th vings, providing the 
istructor with excellent visibility for 
monitoring th ur and giving him a 
icw in event he has to take over 
mtrols on landing or takeoff or in 
: in congested trafhe patterns 
Cockpits have a “hot mike” inter 
m providing continuous monitoring 
Ihe instructor mav override all inter 
phone or radio communication equip 
it at will. Controls are operated by 
push-pull mechanical linkages 
Spring tab iT¢ fitted to the vile 
reduce hinge moments and 
yperated trim tabs are pro 
clevators and left aileron 
werride features allow the 
to take over operation of the 
ind the tail mounted speed 
will. A spring-loaded switch 
right side of the cockpit permits 
to be adjusted up and down over 
i range of +4 in 
Phe clear-bubble cockpit canopy 1s 
manually operated. To save weight and 
reduce complexity, Temco engineers 
utilize the lower tube of the canopy 


im as an air cylinder, the upper tele- 
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ACCESS TO ENGINE (above) is obtained by removing two pieces of cowling (below) fitted 


with quick-remove latches. 


\ 4 - 
\ ~~ f , 
\ ‘ . ; 


; 


SUPPORT ITEMS for maintenance include engine dolly that serves as work stand and hoist 
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in the event of a forced 

the ‘T'T-1 is unrestricted fo 
batics, the airframe being designed 

n ultimate load factor of 11.25 
Limiting Mach number of .75 
explor ition of high speed characteri 
in the training schedule Prec 
spins are possible; the airplane will 
work out of a spin by releasing the 
controls 


Fuselage Layout 


Iwo floor beams, approximately 
16-in. apart, made up of aluminum 
sheet webs and caps, form a rugged 
belly keel. Loads on the tail are trans 
ferred along the full monocoque tail 
boom, dump onto the upper fuselage 
longerons and through the skin panel 
to the lower longers and the floor 
beams 

This technique leaves the en 





gine area non-structural permitting in 
stallation of later, more powerfu 
engines when thev become availabl 
without disturbing the primary fuse 
‘ : ; : lage structure 

DIVE BRAKE splits open in three sections, beneath the rudder and under the tail cone. lust aft of tl sail: te soli 
ust a f the cockpit is a ic 
bulkhead having a heavy web to whicl 
scoping connecting link as a_ piston The rudder stavs effective at least 15 is bolted the center wing section. An 
Ihe cvlinder section can be adjusted nph. below the stall, Brooks said other solid bulkhead at Station 65 

via an air bleed-off to give anv desired l'akeoff is made at approximately 75 takes the nose gear loads 
tension. There is a roller-tvpe locking ind $0 kt. and approach speed is be Ease of maintenance w plannec 
70 and 75 kt. Landings can be v putting 25 access doors on the ait 


mechanism at the front of the canopy — tween 
utilizing pins sliding out of the canop\ shot with the speed brakes open, 


into receivers on the windshield sec ing high engine rpm. to maintained luction airplanes will have the entire 


illow plane, not counting wheel wells. Pro 


tion 

Another neat design trick is an inter 
connection to the retractable steps on 
the fuselage side so that they auto- Temco TT-1 Trainer Specifications 
matically pop open when the canopy 
1S opened, ire retracted by the « nop s Powerplant 1 Continental YJ69-T-9 Total elevator crea 11.6 sq. ft. 
closing Thrust 920 Ib Elevator tab area 0.83 sq. ft. 





The three piece spec d_ brake has Gross weight 4,400 Ib. Elevator balance area 0.8 sq. ft 
panels opening outward below the Normal landing weight 3,776 Ib Stabilizer incidence +1 deg 


rudder and a panel opening downward Empty weight 3,139 Ib. Rudder travel 17 deg 
beneath the tail boom. Direct me Wing span 29 83 ft. Elevator travel } deg, —10 deg 
chanical linkage is provided to the Length 30.1 ft Elevator tab travel +8 deg., —28 deg. 
three segments by means of a hvdraulic Height 10.83 ft Speed brake travel 40 deg 
actuator tied to a bell crank Total wing area 150 sq. ft Maximum speed (@ 4,078 Ib 
Electrical powcr 1S prov ided bv a Aileron area 10.04 sq. ft (@ sea level 285 kt. 
28-v. system with a 24-v. 22 imp hr Flap area 15.65 sq. ft Cruise speed 235 kt 
nickel-« idmium batterv located above Aileron trim tab orea 0.45 sq. ft Maximum dive speed 450 kt 
the engine section, starting the engin« Aileron spring tab area 1.5 sq. ft Landing approach speed 70-75 kt 
without need for external powc! Aileron travel + 17.5 deg. Stall speed, power off, gear 
sources lhe battery also acts as a Aileron trim tab travel t10 deg. and flaps down (@ 3,776 Ib. 63 kt 
standby in event of  starter-generator Aileron spring tab travel t6 deg Rate of climb @ 4,078 Ib. @ 
failure. A universal receptacle is pro Flap travel 40 deg sea level 1,900 fpm 
vided for plug-in external _ starting Wing root airfoil NACA 64, A118 go sit 32,000 ft. 
source a cirfoil NACA 64, A415 Cruise ceiling (initial) 20,900 ft. 
oot incidence +4 de 
Flight Characteristics ee tations Ls a Cruise ceiling (final) 23,800 ft. 
TT-1 project engineer Doyle Brooks Dihedral 6 deg. Veteo® futense, seve wind © 
selected low drag NACA 64,A118 and Total vertical tail area 23.5 sq. ft. 4,400 Ib. @ sea level over 
64.A415 airfoil series having sufficient Fin area 18.4 sq. ft. so C aeaee ee. 
thickness to provide good low-speed Dorsal area 0.74 sq. ft. 
characteristics. The TT-1 stalls at 63 Rudder area 5.1 sq. ft. (@ 3,776 Ib. @ sea level 
kt. with gear and flaps down at its Rudder tab area 
normal landing weight of 3,776 Ib., Speed brake area 4 sq. ft. Maximum range 240 naut. mi. 


dropping its nose in the stall, avoiding 
any tendency to go off on the wings Stabilizer area 26.6 sq. ft. Fuel capacity 


Landing distance, zero wind 


0.875 sq. ft over 50-ft. obstacle 1,790 ft 


Total horizontal tail area 39.03 sq. ft Endurance 1.5 hr. 
124 gal. 


Controls are effective into the stall. 
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GRAPHITAR is the main shaft seal in 
the PRATT & WHITNEY J57 turbojet engine 


4 


P f 
¢ j 


Gq 
a i 
la ty = 
@ Boeing’s B-52 es —— 
Intercontinental Bomber, the striking 
arm of our Strategic Air Command, is powered by 
eight twin-spool axial-flow turbojet engines manufactured by the Pratt 
& Whitney Aircraft Division of United Aircraft Corporation, East Hartford, 
Connecticut. These turbojets are in the 10,000 pound thrust class and in engines 
of this caliber, complete dependability is vital. One of the components of the ]57 
is a GRAPHITAR air/oil seal employed on the turbine main shaft which, naturally, is 
turning at high speeds. The GRAPHITAR seal also easily withstands the maximum 
operating pressures developed in the engine. The slots in the face of the seal 
(shown approximately % size) are for pressure balance and cooling. This 
Main Shaft Seal is just one of several GRAPHITAR seals used in the J]57 
engine. GRAPHITAR parts Can resist such taxing physical conditions 
because they are strong, self-lubricating, and practically inert. 

GRAPHITAR has excellent wearing properties and cannot be a 
corroded by most chemicals. Where the application is Ph) ‘ 
tough, and complete dependability important, g ys 

GRAPHITAR is the engineering material to specify. = -——— 


<¢ 


From the Pratt & Whitney Turbo- 
jet Engine to the atomic sub- 
marine Nautilus, from automobile 
pumps to automatic toasters, 
GRAPHITAR is aiding the per- 
formance of literally hundreds 
of highly diverse products. It can 
be formed in relatively compli- 
cated shapes and ground to 
tolerances as close as .0005" for 
seals, bearings, vanes, piston 
liners, and many other parts. 
For complete facts write for our 
new GRAPHITAR Engineering 
Bulletin No. 20. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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Rebat ... First Choice of Men Who Build, 
Own, Fly, and Service Aircraft 


More than 25 years of proven service in the aviation 
industry have made Rebat Aircraft Batteries pre- 
ferred as original and replacement equipment. 
Rebat is chosen for more makes of personal, busi- 
ness and industrial planes than all other makes 
combined. And there’s a reason! 

Rigid adherence to the highest quality standards, 
quality workmanship, and engineering leadership 
all contribute to this outstanding preference. 


An example of Rebat engineering leadership is the 
achievement of improved battery performance in 
all types of service conditions with a decrease in 
battery weight. 

Rebat Aircraft Batteries are available in a com- 
plete range of types and sizes for every commercial, 
personal and business airplane installation. Ask for 
Rebat Batteries at airports in the United States, 
Canada, and foreign countries. 


READING BATTERIES DIVISION 
THE ELECTRIC AUTO-LITE COMPANY 


READING, PENNSYLVANIA, U.S.A. 





BATTERY ACCESS is aided by slide rack. 


clly made up of removable panels to 
illow complete access to the hydraulics 
ind control systems. 

Wings basically comprise a main 
par at 30% chord made up of web 
nd extruded caps riveted and of con 
tant section. ‘The rear spar is of simi 
ir makeup but it tapers. Honeycomb 
wexagon aluminum-core panels are 
used between the spars along the 
ntire wing on upper portion, from the 
vheel wells outward underneath 
Hlonevcomb material is also used for 
leading cdges in wing center sections 
ind the wheel doors. Molded rein 
forced plastic is also widely used on the 
I"T-1: wingtips, stabilizer tips, tail conc 
ind the engine intakes. 

Fuel system, totaling 124 gal., is 
carricd in rubber cells in the leading 
edge of the wing center section and in 
three cells between the spars in the 
outer wings. Production model may 
have two cells in the outer wings, 
Brooks stated. The TT-1 will be able 
to make approximately 15 touch-and-go 
landings during one flight. Endurance 
is estimated at 14 hr. 

Landing gear is designed for sink 
rate of 20 fps., rugged enough to per- 
mit carmer operations, according to 
Temco. The main gear strut hooks 
between the spars on two hangars 
made up of heavy forgings, one hangar 
on the main spar, the other on a false 
spar ahead of the rear spar. 
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Cole Electric Ca. 


8439 STELLER DRIVE « CULVER CITY, CALIFORNIA «+ TEXAS 0-4701 


Selector Switch 

28 Volts DC—5 Amperes 
Hermetically Sealed 
Remotely Operated 


DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY 


Switches Transformers Oil Circuit Breakers 
Heaters Rectifiers Switch Housings 
Intervalometers Rocket Releases Throttle Switches 
Frequency Relays Rocket Indicator Switches Limit Switches 
Power Relays Bomb Racks Switchboards 

Air Circuit Breakers 


. and many other products. Specialists in mass spectrometer 
hermetic sealing Write us regerding your requirements 

















CATION TUBING IN STOCK. 
, 4135 GRADE 1025 





MARINE FJ-3 Furies with long-range underwing fuel tanks fly by in diamond tormation. 


USAF, Navy, Marine 


Aerobatic Teams Perform 


NAVY Blue Angels in Grumman F9F-S Cougars in close formation with wheels down COLORED vapor trails from Blue Angels 
wingtips as close formation climbs. 


USAF Thunderbirds in North American F-100Cs fly past at National Aircraft Show. 


a 
¥ 









1,200 hour ‘‘Dry Run” torture test 


Proves Reliability of 
HY-%* Fuel Pumps 


On September 1, 1956, a HY-V/L fuel pump (Model 60-029) completed 
1,265 hours of continuous operation under simulated jet fighter condi- 
tions. The test was run in three-hour cycles: one hour “wet run” (sub- 
merged. in fuel) at sea level, followed by two hours “dry run” (without 
fuel) at 50,000 feet with 150° F ambient temperature. 

In an earlier test, the HY-V/L pump (Model 60-071) ran “dry” contin- 
uously for 18 hours at an altitude of 55,000 feet, simulating conditions 
encountered in a long-range jet bomber. 



















In both tests the case temperature of the HY-V/L pump stayed well 
below the dangerous auto-ignition mark (400° F). The HY-V/L pump 
requires no thermal protection, even under a locked rotor condition. 


















| Daw rif Figl t¢ ve Buc ry 
Bomber, Eve ry Transport 


iS Huydro-Aire E’quippe d 





These test results are steps forward in the complete automation of fuel 


systems. Because the HY-V/L pump requires no thermal protection 






device, it offers much greater reliability; because it runs “dry” safely, it 






needs no switch or other shutoff device 






Remember the advantages of the HY-V/L pump: simple...compact 






lighter eliminates the old vapor separator uses less power excel 






lent climb performance recovers immediately pumps all types of 






avgas and jet fuels has “Design Predictability,” ie. it can easily be 






tailored to your specifi needs. Write for complete details 


High Vapo Liquid I MinAT? | | 
/ s 


30¢ WINONA AVE., BURBANK, CALIF 
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/ ho also A ake 


Fuel Gate Valves, Hot Air Valves, and the “Hytrol” Anti-Skid Braking System. 
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IATA Technical Committee Report: 


Advent of Jets Dominates [ATA Planning 





B 
\ 


ANSELME VERNIEUWE, Sabena, committee 


chairman. 


Technical Conference 


CAPT. J. W. G. JAMES, B.E.A.., vice chair- 


11Tiin) 
ur for 

nment 
ided th 
particularly gratifying t 


f the IATA 


yf the balan if mvt 
hall make reference to the mferen 
—_ report last iS appropriate, rather than to d 
RAYMOND DUPRE, Air France, chairman, year 4) icl t yming mor sa eparat section 
at Boeing 707 controls. generall ppreci i th t passage ot 1 


interlocking relationship | 
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There’s a Stillman 
representative near you... 


. with the answers to your O-ring, rubber- 
to-metal bonding and rubber molding 
problems. Ask him about PERMADIZING, 
Stillman’s exclusive high-quality rubber-to- 
metal bonding process that prov ides 
precise, flash-free parts of optic al smooth- 
ness. Write or call your nearby Stillman 


representative today 


Stillman has the answer... 
PERMADIZING 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif 
23525 Lorain Rd., Cleveland 26, Ohio 








NOW AVAILABLE 
STANDARDS PARTS CATALOGS 


(AERONAUTICAL STANDARD DRAWINGS) 


ha 


I» 


50 Complete Set 
Service 0 per mo 


(MILITARY SHEET FORM STANDARDS) 

\ oa ! Noe : oi ‘“ MS 
: = ” PRIC E 42.50 Complete Set 
Revision Service 5.00 per me 
(SIX DIGIT) STANDARDS (AERONAUTICAL STANDARD DRAWINGS) 


I 


7.50 Complete Set 
er. 3.50 per mo 


AND (air FORCE-NAVY AERONAUTICAL STANDRDS) 


A 


PRICE 50 Complete set 
R 


REVISION SERVICES a ih Sap Gar eee 


I 


I» Sta t AND Sta 


MIL-JAN~ FEDERAL QQ SPECIFICATIONS A “ 


ne t : r mn MIL-JAN I 


AIRWORLD PUBLICATIONS 


4643 HOLLYWOOD BLVD. LOS ANGELES 27, CALIF 
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Hempstead, Long teland + netanecele Sane - Wichita + Seattle 
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WM. R. WHITTAKER CO., LTD. 
915 N. CITRUS AVENUE 
SEND LOS ANGELES 38, CALIFORNIA 


THIS Gentlemen: 
COUPON Please send me further information on Ratio-Flo Pump, 


FOR 
COMPLETE 
INFORMATION 











SAFETY 


done in some countries by ICAO Techni 
cal Assistance teams 

The conference considered that the ATC 
systems in 15 to 20 years time will not be 
fundamentally different in their aims from 
those used today, but that the increasing 
speed and density of traffic will require a 
spectacular increase in the speed of com 
munications and an increasing measure of 
discipline on the part of the pilot and the 
operate I. 

The need for greater speed of communi 
cations to enable contact between controller 
and aircraft in a fraction of a second fo 
cused particular attention on the ATC sig 
naling systems now being considered in a 
number of countries The conference 
strongly recommended that these inte 
grated data transfer and signaling svstems 
be subjected to large-scale simulation evalu 
ations, preterably by the joint efforts of 
states, in order to prove out their complex 
arrangements as fully as possible before they 
are put into actual service 


Area, Not Route 


The conference discussed at length the 
computation and presentation of naviga 
tional information on aircraft and stressed 
the necessity for putting into the cockpit 
the type of instrumentation which would 
give the pilot a visual interpretation of his 
place in the ATC scheme 

While the conference noted that self 
contained navigational aids independent of 
ground stations could be made available for 
civil use in the next few years, it pointed 
out that airlines have not vet had anv ex 
perience with them, and they will thus 
initially have to be looked upon as compk 
ments to the present systems of ground 
based aids 

Many of the existing control areas sect up 
on a strictly national basis are extremely 
small and unsuited to the needs of aircraft 
operations; hence an aircraft requesting clea 
ince through one such area thas often passed 
to the next be for th le WAnce in % 

Th xcessively smal] areas a 
11 it demands for om i 
data transfer between adjacent 


immediat 


@ Pending introduction of automatic com 


; ‘ 


VIC 


ding d tituting a standardi 
lure for pilot 

® Regardless of its limitations, primary radar 
} ft t t vith which ATC 

i n provided to meet the needs { 

n aircraft to p 
of traffic, and 
ng possible t n 
pment of an mter 
j ompatible system of 
L ndar radar 
@ In areas wher tl frequency ot position 
ports and navigational accuracy obtainabk 
xermit, longitudinal se paration minima may 
be reduced and the load of position rept rt 
ing cut. Regional and route-by-route studies 
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THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


The extreme load change rates required to 
test air driven accessories and components 
for jet powered aircraft are easily and quickly 
obtained when your test facility uses 
THERMAL Type DF heat exchangers. These 
heat exchangers are always designed around 
the high velocity, clear flame combustion 
characteristics of THERMAL burners. Con- 
vection is thus the primary means of heat 
transfer thereby promoting uniform metal 
temperature and long life. THERMAL Heat 
Exchangers are supplied as complete pack- 
age installations including all control and 
accessory equipment. 

SPECIAL DESIGNS AVAILABLE FOR: 

Pressures from 0 to 1500 PSIG. Tempera- 
tures from 300° F to 1500° F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 


flexibility in 
test facility 
air heating... 
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THERMAL 


Thermal Research & Engineering Corp. 


SYLVANIA 


REPRESENTATIVES IN PRINCIPAL CITIES 
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When Aviation Buyers Go to Market... 


Be Sure Your Product or Service Is There 


M¢ Aviation Week Annual 





Aviation’s Only Source 
for Complete Buying Information 


Offers Advertisers Exclusive Advantages 


® SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 


Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 


panies and their advertisements. 


BUYERS ARE DIRECTED TO ADVERTISEMENTS 


Manufacturers’ product listings are keyed to their advertisements through “see adver- 
tisement page” references. 


ADVERTISER'S PRODUCT-LISTING BOLD FACE 


Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 


section, 


READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 


It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 


military men... the men who do Aviation’s buying today. 


YEAR-ROUND SELLING POWER ASSURED 


Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 


Buyers’ Guide prepares to go to press. 


AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 


The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37,500 cross- 
referenced company and product listings and 221] pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men — the men who do Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK’s circulation* (industry’s largest ) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 


SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 


Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers’ Guipe. Contact Him or Write 


AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


* Average net paid ABC circulation December-June 1956 57,900 
Published December 1956 Paid circulation of current issve 62,905 
Recent readership research by Advertising Research Foundation shows 
1.4 readers for every subscriber copy of AVIATION WEEK's readership 
determined by personal interview using strict recognition test. Current 
print order copies 66,779. 
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WINSLOW 


Full-Flow Oil 


Hundreds of thousands of hours 
of successful service continue to 
demonstrate the important sav- 
ings made by Winslow Oil Filters, 
on Douglas DC-3s and DC-4s, 
Boeing Stratocruisers, Lockheed 
Lodestars and other commercial 


CALIFORNIA San Fernando 
Bakersfield _ 

AG REPAIR 822 Arroy 

Kern County Airport Visalia 
Brawley 

KEN BEMIS 

O'Connell Bros. Airport 
Clarksburg 

AIR REPAIR 

Clarksburg Airport 
Dos Palos 

SERV-AERO ENGINEERING, 

INC. 


FLORIDA 
Miami 
AIRWORK CO 


Internationa 


a : GEORGIA 
P. 0. Box 9% Atlanta 
Fresno 
WM. E. FARIA 
644 Van Ness 
Gardena 
STEWARD-DAVIS, INC. 
13501 South Western 
Los Angeles 39 
AERO ENGINES, INC. 
3030-34 Coolidge Avenue 


YLANG) 4) Aerofi 


P.0. Box 713 
Municipal Air 


KANSAS 
Kansas City 15 


3251 Fairfax 


VALLEY AIR INDU 


ADAMS AIRCRAFT 
P. 0. Box 1014 


AIRWORK CORPORATION 


Filters 


and transport aircraft. Complete 
information on Winslow Filters 
for aircraft engines of any size is 
available from Winslow’s engi- 
neering department, or any of the 
following representatives: 


NEW JERSEY 
Millville 


AIDA 
AIRWWURA 
- 


vener 
Newark 
AIR 


one 
R 
Wy 


RPORAT 


P. 0. Box 194 


Aer 
All 


TEXAS 
Houston 17 
PRECISIO 
port International Air 
EXPORT DIVISION 
San Francisco 4, Calif. 
OCEANIC EXPORT C 


yd 


nat 


SWAN ENGINEERING Montgomery Stree 
& SUPPLY CO 


Cable A dr 
Road Ocea 


Iter Corporation 


4069 Hollis Street, Oakland 8, California 


A Division of Winslow Engineering and Manufacturing Co. 
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Operating room conditions for 
Inertial Instrument Development Engineering 


The work in this 5000 square-foot room at 
AUTONETICS is surgical in its precision clinical in its 
standards of cleanliness. Here are assembled the pre- 
chanisms devised by the engineers and physi- 
ed in the new field of INERTIAL NAVIGA- 
Among the units are highly-specialized 


cise ne 
cists engag 
TION SYSTEMS 
types of Gyros and Accelerometers as delicate as a 
living organism. 

Each cubic inch of air in this room contains fewer 
than 6 dust parti les whose diameter exceeds 0.3 
micron. Temperature variation is held to plus or minus 
1°: humidity to less than 50°,. AUTONETICS provides 
these ideal conditions. comparable with the standards 
attained in laboratory work. to 
insure optimum results in the function of the tiny com- 
painstakingly designed. The men who create 
them are reaching the highest levels of professional 
skill. as they obtain definitive answers to the proble ms 
of miniaturization and reliability under environmen- 


primary instrument 


pone nts. so 


tal extremes. 

This facility is soon to be doubled. The hitherto 
unpublicized program is already ahead of the rest of 
the field. Prime need of the current expansion is for 


AUTOMATIC CONTROLS MAN 


men who can make a creative contribution. 
You Can Participate In This Work. Act Now: 


Here are the fields in which vour individual contribu. 


] 
tion can bring you distinction in your prof ssion: 
Mechanical Engineering: Analysis. Development, 
Design and Test of ultra-precision inertial sensing and 
measuring instruments, 

Physics: Solution of unique instrumentation prol let 
far beyond the s« ope of routine design or mere ¢ xtrap- 
olation from existing knowledge. 

Electrical Engineering: Design and development of 
miniature. continuously-rotating and servo motors, and 
special transducers of extreme precision. 

Electronic Engineering : Development of transistor 
and vacuum tube ¢ 
and the electroni 


ircuits as integral parts of instru- 
equipment for the 
inertial 


ment systems 


unique and elaborate testing demanded by 
systems 


Re sponse to your inquiry u ill be prompt, 
Write: Mr. A. Brunetti, Autonetics Engineering 
Personnel, Dept. 991-10AW, P.O. Box AN, Bell- 


flower. California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER BUILT BEFORE 





PIPING 
SIMPLICITY 


SEALING 
RELIABILITY 





THE WEATHERHEAD WAY 


WEATHERHEAD 
LUSTER FITTINGS 


Here is today’s solution to the really tough problems 
confronting aircraft piping engineers. Designed to 
reduce piping complexity while eliminating fluid 
leakage failures, Weatherhead’s high pressure clus- 
ter fittings are already used on more than one 
thousand aircraft—both propeller driven and jet 
engine types. The reason: where space and weight 
are at a premium... where impulse and vibration 
fatigue are factors, this 3,000 psi fitting series 
offers many significant advantages .. . 


TAGES 


ADVAN 


pt 
e up 


sliabilit 
rovide for greater re 
vibration fatique 

Insure against assembly er 
Available in two serie 


flareless or flared t 


THE WEATHERHEAD COMPANY 


uiation <i> Division 


300 EAST I3 1st STREET © CLEVELAND, OHIO 


ENGINEERS! 


This free book is 
yours for the ask- 
ing. Fill out and 
mail coupon 
TODAY. 


West Coast:1736 STANDARD AVE., GLENDALE, CALIF 


Please send a copy of the Weatherhead Aircraft Piping 
Guide and CLUSTER FITTING Application Manual AM-13, 
without obligation, to: 

NAME 

POSITION 

FIRM 

STREET 


city 





pressure produ by the weight of th 
mn of air above it and converts that 
n indication of altitude. This alway 

me to | 1 rather indirect means 

ing the quantity in which we ar 
nterested ut, for the purpose, 

cems to be the best method that has yet 


been discovered 


Flight Level Indicator 


vill recall tl ibout two 
rr pe rted to vo 
thorough 


+} 


had conducted on 


i 
meters and the ntribution « 
towards the reduction of t 
al separation. At that time we had 
me to the conclusion that the imcreasing 
umber of aircraft using the urspace and the 
} } 


altitudes at which they would be 


vould warrant gomg to a 
trument im the future to cn 
cparat 
did not like having to 


Ited 


than pleased to | 
t this time that cer 

in altimetry hay 
nm oul pcg 

nclusion. ‘These 

form of pressure 

reased accuracy 

tors mvotved ar 
the manufacture and 

eroid capsules and ‘the 1 

f 1 hanical linkages with ck 
NCS Thes new altimeters arc 
being produced but have not yet 
rvice tested—at least by commercial 


vant to give the umpression that 
in the field of vertical separa 
lved. Far from it. These new 
subject to many of the 

ir present altimeter 

ire inherent im 


vhich pressure alti 


developments appear 
" 


LIT 


step in the nght « 

looking forward to a 

sessment being made of them 

f the improvement will be sufficient 

give us the safe separation we need with 


it to the expen and operational 


I 
omplexity of a new instrument in_ the 
, 


nit 
OCKpI 


AIRPORT REQUIREMENTS 


ile introduction 


I 4 


of jet and turboprop transport aircraft has 


The prospective larg 


used many airport authorities a good deal 

mcern. The general assumption seems 

been that the advent of these an 

will necessitate major alterations im 
principles of airport design 

iblv this has stemmed from item 

uppeared in the public press to 

t that many jets recently ordered 

urlines will require runway lengths 

1000-11,000 ft. at sea level, and 

greater lengths at higher altitudes and at 

temperatures above standard. There has 

been considerable concern about the 


of runways, taxiways and aprons t 
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[nawe Product Porformanca... 


REVERE SPECIALTY: WIRES 


ot 
é- 


° 0 

5 -90 
ra 
*; 


if, \\ 


ABRASION 


For those tough design jobs where ordinary hook-up and 
thermocouple wires die from the heat, get brittle in cold, 
abrade and corrode . . . Revere SPECIALTY wires stand up. 
Built to MIL and customer specifications, Revere's wide range 


includes: 


MULTI- 
CONDUCTOR 
CABLES 


THERMO- 
COUPLE 
WIRES 


For High Temperatures 


REVCOTHENE—(Extruded Monochlorotrifluoroethylene) —40°F to 
+275°F, AWG 28 to 10, silver plated copper conductors, inert, 
excellent dielectric strength, no volatile plasticizers, non-flammable, 
thin wall, abrasion and moisture resistant. 


For Extremely High Temperatures 


Fiber glass (to 700°F), asbestos (to 900°F), pure silica glass fiber (to 
1500°F) wrapped or carded with outer braid and saturant as required 
by application. 


A variety of telemetering and other multi-conductor cables con- 
structed to customer specifications. Polyethylene, polyvinyl, nylon, 
glass, Revcothene, asbestos insulations for singles and jackets. Twist- 
ing, braiding, shielding, color coding to suit conditions. 


lron-constantan, copper-constantan, Chromel-Alumel conductors, 
AWG 36 to 14, various insulation combinations and protective 
braids, temperature range from —100°F to +1500°F, constructed 
to rigid tolerances. 


Saturants for flame and abrasion resistance, metallic braids for severe service 
and electrical shielding. Color coding in fourteen solid colors and stripes. 


Prompt delivery of standard stock wires. Write for samples 
and literature on specialty hook-up or thermocouple wire. 





CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 


115 
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A ANNOUNCING ANOTHER 


ADEL : Rs D acuieveMent 
1 


New Electric Motor Driven 
| Hydraulic POWER PACKAGE 
For Guided Missiles 


ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 
POWER PACKAGES. 
POWERFUL * SMALL * COMPACT ¢ RELIABLE 
LIGHTWEIGHT * SUPERIOR PERFORMANCE 


These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 





New 1n concept and development, envelope incorporates 
electric motor, hydraulic pump, valves and reservoir, all 
manufactured in our own plant. Proven through special- 
ized, advanced engineering under complete, in-plant per- 
formance and environmental testing facilities required 
for ever higher product quality. 


on 


REMEMBER ... ADEL can design, develop and 
manufacture other airborne components to meet your 
requirements. Investigate the complete ADEL 
facilities for qualification testing which can contribute 
greatly to accelerate the progress of your 

engineering development projects. 


BURBANK, CALIFORNIA * HUNTINGTON, WEST VIRGINIA 


ADEL designs and manufeateres aircraft products in the following major categories: — 


" 
i . ~ 
x s- rx 
—_ 
* - ‘= 
Hydraulic & Pneumatic Anti-icing, Heater & Engine Hi-Temp Manual & Electric Motor Driven 
Control Equipment ™) Fuel System Equipment Accessories Solenoid Operated Valves fe HydraulicPowerPackages 
et 
A = 


ie 











QUALITY 
MAGNESIUM 
CASTINGS 


nil in 
idditional 


haract s 
satisfactory than 


nc et trans 
than that « onven 


st temperatures and 
+ 


re relatively insignificant 
While tl ure high at the engine 


thev dissipate rapidly with distan A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of casting 
. : duced — with quality standards to meet the special needs of the aircraft 
Debris Danger 


lurbin ng nfortunately, ar 


; 


damagy 1 debris enterin 


imag tom doesnt. . for the Aircraft Industry! 


ment surfaces in D 


» propellers due to 
' ' 


ther speeds than conven 


Hers. These disadvan ORDINARY AND EXTRAORDINARY 
ses ye tothe SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CASTING, Dow can supply you with any 

} , : ; 

odern heavy } shape or size required. Specialized inspection techniques 
itilities, taxiw: . 

eae ol Sh rigidly maintain your standards and 


ich 1,000 ft., not Heavy-wall or thin-wall, the best 
becomes lear that 


your problems are Dow magnesium castings! Contact your 
ment must | F ‘ 


specificatsons, 
and surest—answer to 


ly 
icaaa 1} nearest Dow sales office for additional information, 
pcerator Nill 
present their needs 
ho must m turn 
variables of all the O} 


oe chy Need THE DOW CHEMICAL COMPANY 


lar place. No general Foundry Sales, Bay City, Michigan 
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GENERAL ELECTRIC’S NEW LIGHTWEIGHT STARTER 


Starts 
Jet Engines 3 
in 
Ss 20 





Seconds! 











COMPACT, POWERFUL FUEL-AIR STARTER 
WEIGHS ONLY FORTY-SIX POUNDS 


Measures 8°4 X 1214 inches. Push-button control 
gives military jets utmost readiness; commercial jets 
and turboprops on-time starts. Needs no ground 
power assistance. Runs on aircraft’s air and fuel supply. 

For details, contact your General Electric Aviation 
and Defense Industries Sales Office. Sect. 231-5, 
General Electric Co., Schenectady 5, N. Y. 


P ‘d 
oll = Built by General Electric's Aircraft Accessory Turbine Dept., Lynn, Mass, 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





- .No Margin For Error .. « 


— 


LECTION 
YOKES 


gp Mi HIGH ACCURACY 
c ted o1 pr 
vhich an aircraft DISPLAY SYSTEMS 
— _——_ 0 We specialize in the design and 
prea ane pom : manufacture of precision deflection 
ait an ell 4 Yokes for military and commercial 
tending the cn applications. Phone or write for 
lee eee: te ; immediate engineering evaluation of 
Me el ape , your critical display problems — 
Phone RAmsey 9-1123 


topway s prepared or - 
t nable the aircraft to com« Constantine 
trv ’ . nti ] — Q = J QD 
op on it in exceptional cases anc Exgineering Laboratories Ca. a 2” 
t hazard at the operating speeds that =<. 
—_ “4 MAHWAH, N. J. . 
v” expected in 1 rea after an 
pted take-off. One should be clear, 
t th provision a stopwa\ 
necessity of 
nway for 


rcraft the runwa 





Your plant is only hours away by the Celco Air Fleet 








Variety of Systems the new TANK 


While, as already implied, most airport FC 3500 FILLER 
ould be able to meet strength requir = 

al difficulties ar aused operator is THIS CAP 

he vanety of systems which are in | 


] 
expressing—and th information 


ivailabl oncerning pavement ne 


generally quote either a | 
ll-up weight or an is YO ? 
1 with or without an es 
The former is gen 
nsatisfactory, and | Phey have such refined and 
gor a ge delicate palates 
. that they can discover no one 
nce, the situation can arisé worthy of their ballots, 
irisen, where an aircraft is @nd then when someone ter- % Removed with only a 35° turn 
( ope t oO < ° 
awed perate 2 > — rt _ . rible gets elected, % Weighs only .43 Ibs. 
ircady cing ised »\ TOT Vvpe whicn . . 
ies Wnuk ‘Shatibiamion in, aieeiaheer teed den, tl pavi they say, “There, that s just % Opens safely under pressure 
what I expected! % Full 3-inch opening 


1 lower all-up weight or 


nominal isolated single wheel load. In som« —Ogden Nash % Lever action design 


no data whatever is available on ai 
strengths. The only way of avoiding GET READY, by being registered. The first tank filler cap to successfully 
pass all test requirements of MIL-C-7244B 


as this in the future is for * 
ICAO to determine, as a matter of urgency, GET SET, by knowing what you're (ASG) applicable to fuel, oil, alcohol-water 


the particular information which should be voting for. Then—G0 VOTE! and hydraulic reservoirs. Write for 
bearing data sheet on this new FC-3500 flush 


Published as a public service in co- 
> . hr 4 t E 
operation with The Advertising Council mounted cap 


situations such 


ivailable at airports respecting the 
of pavements. In all probability, 
be decided at the AGA Division 


months hence GABB SPECIAL PRODUCTS 


ippears that turbine aircraft will not 
R LOCKS CONN 





require wider runways. In fact, their cross 
vind characteristics and their maneuverabil 
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at PATRICK AFB Missile Test Range... 


INSTRUMENTATION RADAR and GUIDANCE ” 





by 


‘to the limit of man's imagination 


Guidance grows constantly . . . both as a concept 
and as a practical reality . . . under the expanded long range 
missile program at Patrick AFB Missile Test Center. 


With a flight path aiming down the entire length of the 
West Indian Island chain into thousands of miles of open sea beyond, 
this installation provides at once distance and the essential opportunity for 
constant observation and control every step of the way. Here, too, is 
the proposed launching site for the first U.S. experimental satellites. 


Naturally, Reeves is proud of the fact that at the launching sites 
and at every one of the “way station” control and observation points, 
our Precision Radar Instrumentation Systems and Equipment 

play their part in this unique installation. 


Reeves’ impressive background of experience as a pioneer in the fields 
of missile and aircraft guidance, precision instrumentation, radar, 
gunfire control, servo-mechanisms and computer systems 
of every type, equips our engineers to work well 
with those who are reaching beyond today’s horizons. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 


215 East Sist St., New York 28, N.Y. 
6RV56AR 


120 
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H BUILD 


MA-3 
MULTI-PURPOSE 
VEHICLES 





C-26, MD-3 
POWER 
UNITS 





8-PLACE 
BEECHCRAFT 
SUPER 18 





6-PLACE 
BEECHCRAFT 
TWIN-BONANZA 





4-PLACE 
BEECHCRAFT 
BONANZA 





BEECHCRAFT 
T-34 
TRAINERS 





BEECHCRAFT 
L-23 
TRANSPORTS 





TANK-WING-MAJOR 
SUBASSEMBLY 
SUBCONTRACT 

PRODUCTION 








Building auxiliary ground power units for military jets is 
only one of the many complex research, development and pro- 
duction problems solved by BEECHCRAFT. Right now, for ex- 
ample, Beech craftsmen are at work on 42 major production 
projects ranging from complete aircraft to subcontract com- 
ponents and assemblies. 

For more than 24 years Beech Aircraft Corporation has been 
a leader in the aviation world with an enviable reputation for 
dependable products and on-schedule deliveries. Today its list 
of subcontract clients includes some of the most famous names 
in aviation Lockheed, Republic, McDonnell, Convair and 
others who demand and receive the highest quality production 
from BEECHCRAFT’S modern assembly lines. 

Beech Aircraft Corporation has five major plants with 1%4- 
million square feet of plant area and more than 6,000 skilled 
employees .. . with capabilities, BEECHCRAFT’S manpower, tools 
and experience can be put to work to solve research, develop- 
ment or production problems. Whatever your needs, telephone 
or write BEECHCRAFT’S Contract Administration Division today. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 





Twin Coach Aircraft Division 

is a subcontractor for 

Boeing, Cessna, Grumman, Martin, 
North American, Republic 

and classified experimental 
circraft types. 


The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane—America’s first 
jet transport—is shown above. To produce and deliver KC-135s 
to the Air Force as rapidly as possible, Boeing enlisted the aid of 
Twin Coach Aircraft Division as a subcontractor for major air- 


Twin Coach helps Boeing frame assemblies 


This important assignment typifies the way prime contractors rely 
get them in the a r on Twin Coach Aircraft Division. For Twin is staffed with experi- 
enced aircraft specialists to design and build tooling . . . with 
experienced aircraft production personnel . . . under experienced 
aircraft supervision and management. 
If you have an assembly you're thinking of subcontracting, call 
Con Ly Twin Coach Aircraft Division. You'll be secure in the knowledge 
wCER AER ES or erence - that your assembly will be built by aircraft specialists—by men whose 


sole aim is to build to specification . . . on schedule... at the lowest 
possible cost. AA-Li31 


“ TWIN COACH 4OMPANY 


lisctaf. Division’ 


Giant 25-foot BUFFALO. N.Y, 


ther divisions of Twin Coach Company make 


Droop & Rein | a SEOL VAN AND PONY EXPRESS TRUCKS * FAGEOL GASOLINE ANO PROPANE 
universal planer NGINES * FAGEOL-LEYLAND DIESEL ENGINES 
mill, only one of - 

its kind in the 


country, was 
recently installed at 
Twin Coach Air- 
craft Division. 





SAFETY 


ity have led us to believe that a width of 
150 ft. will be adequate, provided that such 


runways ar quipped vith side wavs Or 
tabilized shoulders strong enough to sup 9, bd 
port an aircraft without harm to it should eference Junction 





happen to go off the edge of the runway 
However, where crosswinds of the order 


e frequently encountered, it ma‘ 
necessary to provide additional runway 


' 
widen the existing runway. In_ special 


ee oe Ideal for Airborne Use 


needed 


The flight paths of the new generation of 


VRRASACreesanenanacacasaaas® 


uircraft make it appear that obstruction a 
learing to the existing ICAO formula will a = ] 
itisfactory ee —_— Small, 
The jet efflux of civil transport aircraft 


ll not cause deterioration of conventional Lightweight 


wav and taxiway surfaces and, therefor 


SS 


PRR RRRRBRERERERRRRASRARARRRARARARARARRRARBBREARRBAA 


special treatment of these surfaces will 
required. Small amounts of ject fuel may AvroRer 
ssibly be spilled at parking bays, e.g. dur 
r refucling, and its most scrious effect ; 
deterioration of bituminous surfaces Withstands 


l'axiwav widths of not less than 75 ft 


hould be planned. Surface sweeping and Severe 


| Shock 


wing of widths greater than this amount 








vill be needed, owing to low propeller clear 
meces of turboprop aircraft and turbojets 
fitted with pods so spaced that they extend 

vond the edges of the taxiway. For rea 
ons of economy, it would appear unneces 
iry that such additional widths should bi 
tressed to anv particular load bearing ca 

} 


pacity, but thev should be surfaced 


Elimination of thermocouple reference junction errors in all kinds of 
airborne applications, guided missiles, rockets, is now possible 
with T-E’s new, miniature “AutoRef."” A compensating bridge type 
unit, this “AutoRef"’ is individually constructed for all standard T/C 
materials. It weighs only 12 oz. Case size is approximately 
1%" x 2%"' x 3"', mounted on a 3'' x 3¥%4"' base. Potted after 
assembly in hi-temp RTV silastic, it will withstand severe conditions 
of vibration, acceleration and shock—no adverse effects from 


ee 


There is a requirement for high ed 
ad-off taxiwavs, even at low density air 
rts, in the interests of reducing transit 
Ilowever, the number and the posi 
along the runway and th optnnum 
of curvatur f such taxiwavs can p ‘ 3 
immersion in water. There are no vacuum tubes and relays. Only 
components used are resistors and other static devices suitable for 


extremely “tough” conditions. None of these require replacement. 


nly be decided after an examination of the 


olume and type of traffic that might b 
ing any particular airport 


AIRPORT BUILDINGS, APRONS 


You will recall last vear the chair 
nan of the technical committee reported to 
vou on the importance of “lost ground time” 
n airline efficiency and onomy. It wa 

ted that much coul done to redu 
this time through proper design of airport 
} 


In thermocouple circuits, variation in temperature at the reference 
junction changes the output voltage, regardless of measuring 
junction temperature, and causes measuring errors. This new 
“AutoRef” corrects these measuring errors by adding to the 
circvit a third voltage continuously equal and opposite to the 
reference junction voltage. Thus, only measuring junction voltages 
are detected. 
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SS ee ee 


uildings and apron ind that plans had 


been made for the preparation within IATA 
of a comprehensive reference. document 


that would constitut wreed = airline 





The “AutoRef” can utilize almost \\\I. ‘ 
any existing voltage source. OS Scien | AuroRer Py 
single “AutoRef” unit for each ther- THERMO- UNIT \ 
mocouple calibration can be used COUPLE \ 
when multiple T/C circuits are \ ‘e) 
scanned, When numerous T/C cir- OICATOR | ccc 

cuits must be individually compen- oR 
sated the “AutoRef’’ components RECORDER 
are incorporated in a custom-built 
dertaken in the past, it has been observe relay rack mounting. 


that there has been a remarkable lack 
Write for Bulletin EDS-21-C. 


Thermo Electric G.inc | 


The reference } 
detail but to basic fundamentals affecting 
SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario ‘os 








position in respect of organization and fa 
ilities required at airports to provide for 
rapid turn-around of aircraft and smooth 


fimctional flow of passengers, crews Irgo 














ind baggage 


In observing the many airport building 
} 


being 








ind apron projects that are currenth 
ndertaken, and those which have been un 
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Typical Application Circuit 


ere is not to superficial 


operating efficiency. In many cases the ait 


lines concerned have either not been con 
sult d it all or have been onsulted too late 
to enable their operational requirements to 
be taken into account 

In addition, it has all too frequently hap 
pened that plans for such projects have 


been based upon requirements that were 
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...In Precision Switches, 
Thermostats and 

Circuit Breakers for 
Guided Missiles 


KX4 Hermetically C9180 Waterproof 
Sealed Switch Switch 


4, 
\, 4 


ww 
C4344 Hermetically C4391 Hermetically 
Sealed Thermostat Sealed Thermostat 


D6761 Miniature D6755-1 Low Ampere 
Circuit Breaker Circuit Breaker 





VISUAL AIDS 
[ n n 


Completely environment free 
High shock and vibration resistance 
Higher current carrying capacities 

Miniature size 
Wide ambient temperature range 


Write for Technical Data Bulletins 


More New Controls By 


LIxXON 
METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
2804 FOREST STREET, ATTLEBORO, MASS. 
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MOOG 
Servo Valves 
Deliver 
High Dynamic 


Performance 


Type 4-way proportional, 
Til lesddetiabacia 1° lilo 
Equivalent Time Constant 
Pt le) | ee) Maslllll leelalel | 
Output Fiows...0O.1 to 
50.0 GPM 


Orel ahice] Mm Ol' las lale | 2.0 to ( ! listar inter i nd th in 
40.0 milliamperes nation ere 
Pressures ... 1000 to , ' h as t ) 


3000 PSi 


Weight ... as low as 11 ozs. gene . coo . | 
Maximum Dimensions... : , ' 
as low as 3.1°x2.1"x 1.9" She ig. ‘ ; : se é 


rs One-sidedness is an 
in topology. But in c 
talented enginee! 
dimensionally, anc 
energy where they 
rewarding 
Here at All Ameri 
sorts of ideas. We hav 
yet for Mr. Moebi 
nd are making 
large variety of other 
ects. Such as, to 
rescue winches, in-flig 
tems, ejection seat I 
gear and other problems 
sorption a Variegated and chal 
ing list for A¢ f Mec 
cal Engineers. Drop us ne right now 
Your confidence will be respected 


Write to Ray Janney, Chief Engineer 


Hl HAmevteitte 
Cngyinecring Com ay 


DUPONT AIRPORT « WILMINGTON, DELAWARE 
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SAFETY 


proach over water, where there is literally 

nothing to provide the pilot with the depth 

perception he requires for orientation im 

three-dimensional space 

We have accordingly made certain pro 

posals in the hope of overcoming difh 

such as these. Our proposals consist 

sentially of improved threshold lghtin md 

narking, better delineation of the area at 

the beginning of the runway and 

in be installed on the exten 

runway center-line, low intensity 
lighting with its all-important 
While time does not permit m« 
details of our recommendation 

ae mention that we have recognized 


ae 


REDUCES assembly time 85%. Nicrobraz ELIMINATES matericl waste and rejects. ingle set of re quirements \ ill not 
rings are simply slipped over tube ends. Rings produce perfect joints every time. slicabl _ ll th Sos 
| ( < CasSCS ner 


regard to economic or physical diff 
4 | b | the recommendations cover \ 
Speed Stain ess Tu e Assem y tions and, because it may be 
ndertake implementation in st 
e i] 4 b e d b ° 4 offered operational guidan Y 
wit Pre a ricate razing Rings in which particular improvemet 
preferred 
Nicrobraz, the stainless steel brazing alloy, is now available This is one subject on which we hav 
as prefabricated brazing rings. They’ll speed the fabrication ICAO’s fullest sympathy and backing. W 
and increase the quality of all stainless steel tubular assem- had pie made x me - t ve N wiga 
° ° . . . tion ommission abou re =6question 
blies. Ring sizes and alloy grades to suit your needs. Write ae deadas Slticn iis Mineltiadl Pm cae ode 


lat 
for complete information today. of activity should be commenced at once 
Thev immediately established a working 


STAINLESS PROCESSING DIVISION group, which developed a treatise of th 


problem and suggested certain possible solu 


WALL COLMONOY CORPORATION fons which very closely approximate ou 


own. These are now being considered bi 


19866 Sole & Srost + Betved 3 Ais States and will be reviewed this autumn 


PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal by an ICAO Technical Panel of expert 
vhich has been especialy set up vith th 


in objective of reaching preliminary agreement 
ind easing the task of the AGA Division 
in March, 1957. I am confident that th 


tela DEPENDABILITY Now! the NEW outcome will be favorable, and will help 
y Viaed eee aA A A, convince airport authorities that improv: 
ments must be made to the visual aids on 
‘iee) lel bh ROBINSON other than instrument runways in the in 

terests of safety 


Yj Wl RE AIRCRAFT CHARACTERISTICS 
ex/ TWISTER | | ™ Canes 
with DIAGONAL The visual ids asp t which I hav 
GRIP - HEAD mentioned is only on ulbeit a veri 


portant one, of the many factors 


ontribute to approach su Other 











Faster, more efficient than 
tors involved are non-visual approa 


® i ever! The new, slendernose 
e { q DIAGONAL GRIP-HEAD is pilot technique, weather minima 
® designed especially for those mtrollability and stability, flar 
}@ narrow- hard-to-reach places. tics, braking efficiency, et 
1% Split-second whirling action Up to the time of our 9th T: 
: ; safety-wires 3 engines in time Cor ae most all of th fort 
Wherever units are frequently as- iq required for one by any other =)" ai e& \ landing had 
sembled or disassembled, BALL- | sian ; engine anse riled ” lev 1 oo tion of the facilities 
= gee? payee ag 140 per engine assembled devoted to consideration of the faciliti 
LOK pins save costly man hours 
lost in handling assembly tools, ae = pliers- safely. It had been possible to devote on 
Pes. F cutters-twisters. Side-cutting ; 
nuts, Ss, washers, etc. - ; : : re ely s no of ti to cor 
ts, bolts washers, etc. BL-SB eitemageed head. Pemnanent 1 relatively small amount of tim 
push button pins are safe .. . bronze bearing. No adjust- ideration of the aircraft itself. Advantag 


operator must first push release ments. Jaws lock on wire, was therefore taken of the presence of th 
button then pull pin. can’t slip off. Perfect, uniform many experts who attended the San Remo 
twist every time. Conference to examine in detail the chara 


12” —for assembly line $21.50 teristics of aircraft in the approach and 


Write today for free illustrated : safety wiring, 15 oz. , i ° ili 
Saeraie on all standard : 9” —for bench work, sub- $90 50 anding phase and to assess their contnbu 
assemblies, 12 oz. . tion to the overall success of the operation 

Unconditional Money-Back Guar- Ihe first consideration was, of course, 

mfgr. D. W. Price Corporation q antee. Send for complete details. spec d Whe na pilot “breaks through on 
RALPH C. ROBINSON CO. the approach at, say, 200 ft. he must first 
Box 494W No. Sacramento 15, Calif. of all determine exactly where he is relatiy 
to the end of the runway, he must mak 


ind aids required to conduct the operati 
+ 


sales representative | 


ROWE SALES CO. 


2140 Westwood Blvd., Los Angeles 25, Calif. | Canadiar. Distributor ,Gensales, itd., Malton,Ont. 
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ano 2 EMPLOYMENT OPPORTUNITIES 
NATIONAL . a iene 

COVERAGE Joona | 
~~ 


? 1 anus 


s Vaca Civil Service Opportunities Employ 
Positions Wanted Selling Opportunities Wanted Employ 


Part Time Work Selling Opportunities Offered Lab 


—— RATES—— UNDISPLAYED 


$2 per line, minimum lines. To figure advance 
ment count 5 average words as a line 
Wanted Ads 
Numbers 4 
Discount of 10% 


DISPLAYED 


Contra 
An Advertising ch 


a 

\ . As , 

1ON WEEK, P. 0. Box 12, N. Y 
@ Oct ) 


Subie Ag ‘ 
Send NEW ADS to Classified Advertising Div. of AVIAT 


Oct issue cle 





ENGINEERS 


DESIGNERS 








EST Opportunities for 
ced Engineers 


In South Bend, hundreds of professione! people 
hove found a community odequotely satisfying 
for a highly educoted woy of life. Notre Dome 
Is on excellent center for technical, gredvote 


study, os wel! os affording cultural opportunities. 


immedicte openings ovoilable in reseorch, design, 
test and development: 


AIRCRAFT JET FUEL SYSTEMS ie 


Electro-Mechanice! Design 
Magnetic Amplifiers 
Nucleor Contro! Applications 
Rocket Circuitry 
Servo-Mechonisms 

Systems Evaluotion 
Thermo-dynomics 

Tronsistori zation 

Vibration Analysis 


Computer Applicetions 

Hect Tronsfe 

Stress Ano! ysis 

Structure 

Systems and Component Design or 
Testing 


AIRCRAFT LANDING GEAR 


Conventiona! Brokes 
Hydroulic Systems 
Mechanica! Design and Tes? 
Power Broke Research 
Power Steering 


AUTOMOTIVE COMPONENTS 


If you cre interested in any of these engineering 
projects, send a summary of educetion and ex- 
perience to 


Technico! Emoloyment, 

Department A-6, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
40) Bendix Drive 

South Bend, Indieno 











EMPLOYMENT OPPORTUNITIES 





a 





engineers... physicists a 


NEW opportunities at 
OTOROLA in Phoenix 





Here are two of the country’s newest 


lab. and (2) our new Semi-Conductor 


highest technical competence. 


room to grow and it’s fun to live. 


Research Laboratory 
Microwave Antennas 
Pulse and Video Circuitry 
Radar Systems Design 
Circuit Design 
Electro-Mechanical Devices 
Systems Test 

Transistor Applications 
DRAFTSMEN 


for above positions write to: 
Mr. R. Coulter, Dept. G 


3102 N. 56th St., 
Phoenix, Ariz. 


RIVERSIDE, CALIF., Exceptional openings in 
Military Operation Analysis, Analog Computor 
Flight Simulation, Digital Computor Analysis, 
Microwave Systems, Servo Mechanisms, Missile 
Systems, Aerophysics 


Write to: 
Mr. C. Koziol, Dept. G 


P O Box 2072 
Riverside, California 





WHILE YOU ADVANCE YOUR CAREER 


and most complete —_ 


Electronic Laboratories; (1) our expanding Military Research 


Division. Both offer 


outstanding career advantages .. . (see listing below). This 
is your opportunity to get in on the ground floor of a swiftly 
expanding company. You'll enjoy working in air conditioned 
comfort in the most modern and well instrumented labora- 
tories .. . with liberal employee benefits, including an attrac- 
tive profit sharing plan and association with men of the 


Salary levels are open and commensurate with ability. 
You'll like working with Motorola in Phoenix, where there's 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: 
Semi-Conductor Division 
Transistor Application 
Transistor Devices 

Solid State Physics 

Physical Chemistry 
Metallurgical Engineering 
Production Engineering 
Transistor Sales Engineering 
Electrical Design and Layout 


for above positions write to: 


Mr. V. Sorenson, Dept. G 
5005 E. McDowell Rd., 
Phoenix, Ariz. 


Excellent opportunities in RIVERSIDE & CHICAGO, too 


CHICAGO, ILL., Challenging positions in Two 
Way Communicatior Microwave tadar and 
Military Equipment Color), Radio 
Engineering, Field and Sales 
Engineering 


elevision 
Engineering, 


Write to: 
Mr. L. B. Wrenn, Dept. G 


4501 Augusta Bivd. 
Chicago 51, iil. 








) 


| 
| 
| 


braking. It was reported by one manu 
facturer that, with the latest type of spoiler 
the weight 


wheels within 5‘ 


it was 

of the aircraft on to the 

of the landing roll after touchdown 
Developments in reverse jet thrust wer 


. - 
possibk to get S>sor of 


discussed 
tacturer indicated that with 
thrust 40% 
obtainable at a 


50-60 Ib 


Figures presented by one manu 
current design 
60% of full 
ost in weight 
per engine. ‘The use of 
tated, would introdu 


rCVers¢ up to 
power wcrc 
of about 
such devices, it was 
no loss in forward thrust 

It was reported, too, that thrust reversers 
vith 


combination would weigh about 


being combined noise 


The 
150-200 Ib per 
thrust 


VOCTC suppr 
ors 
SOTHC loss in 


from the 


engine, and 


forward would — result 
silencer 
On the subject of cockpit 


discus 


haracter 
considerable ion oO 


better 


there 
need for 
ing 

One 
of a 
blast the 
newer jct transports 
ported to work quite satisfactorily 

I could go on for some time high-lighting 


was 
means of windscreen 
mentioned — the 

high 


‘ inds« recen in 


manufacturer 


high temperature press 


acToss one 


This de Sign Wa 


various points which emerged from this very 


tl hange of 


interesting discussion, but the ex 
views which took place is fully recorded in 
the conference report would refer 
those of you who are 
this subject to that document 
in reporting on the item 
1 thumb-nail sketch of 
t matter discussed 


ind | 
interested im 
My purpos« 
here is only to 
the 


INOTC 


give you 
of the 


Air Noise. Vibration 


Brings on Suits 


\ suit half-million 
dollars in damages from operators and 
users of the Seattle-Tacoma Interna 
tional Airport has been filed at Seattle 
by owners of +3 properties near the 
north end of the field 

Several 
than $1 million in requested damage 
filed in the past year. De 
fendants include the Port of Seattle, 
operator of the field, and the following 
Alaska Airlines, Northwest Au 
lines, Pacific Northern Airlines, Pan 
American World Airwavs, United Air 
Lines, Western Airlines Tran 
Canada Airways. All the complain 
ibout the noise and vibrati 
planes using the field 

Ihe port has plans to lengthen the 

ind also has instituted variou 
ind landing rules in an attempt 


scope 


subj 


asking another 


similar: suits, totaling morc 


h ive been 


irlines 


ind 
ult 


ms from air 


runwavs 
takeoff 


to meet the complaints 


Western Airlines to Use 
Aeroproducts Propellers 

Western Airlines will Acroprod 
ucts Propellers with Allison 501 turbo 
prop engines on its fleet of nine Electra 
irliners. American, Eastern, National 
iid Braniff also have chosen the com 
bination, 


usC 
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USAF Contracts 


f 7 1S 
\ | 1 ( nt } y Of f 


WRIGHT-PATTERSON \Ik PORCH 


BASH Ohio 
Sundstrand Machine Tool Co I ENGINEERS 


AND 


eee DESIGNERS 


< 


Mergenthaler Linotype Co 


Hughes Aireraft Co 


$4 +44 
Sundstrand Machine Tool Co 
Aa er 


ns TEIN CER OeceSTITN ca WUTC THE ELECTRONICS DIVISION 
MD STA F.C. spares component GENERAL MOTORS 


A kK. f Products, tne 


AER 
19¢ 


ao eae Genie fea ay age Pioneering Opportunities in the Following Fields! 
) dxecpicnags @ Missile Guidance 
Scnae hak” Winans We Sas ead @ Avionics 
Jaume a @ Automotive-Aviation Electronic Products 
nth a ag stg pore Yo Computers 


Minneapolix-Honeywell Kegulator Co 


Wns - } ~~ @ Jet Engine Fuel Controls 


;, ait 
M 
S38 i 
Westinghouse Electric Corp AC turn-over figures are amazing G. M.'s long-standing policy of 
‘ \-6¢ Q), $57,811 Less than 1%! Speaks highly for the centralization creates 
General Elec Co 


advancement opportunities, work portunities for qualified Electrical, 


ing conditions and wages we pay Mechanical Engineers and Design 


our Engineers and Designers. It's ers. Masters Degree Program availa 
maar. Syvansess et pairs nosey been that way for years at AC. ble at University of Wisconsin, Mil 


That's why we are so proud of and waukee to all eligible AC Engineers 


ATA-68 

why you should investigate your Arrange a personal confidential 

Ampex Corp 
ae Better Future at AC by writing interview in your locality by writing 

ak 1-4 ea amp i ‘ 

P-89, ATI-56LP-96 and ATI : For Employment Application 

$056 7 Mr. John F. Heffinger, Supervisor of Salaried Personnel 


The Lewis Engineering Co., 


ees py \7>) AC the ELECTRONICS DIVISION 


oar eee oe ’ GENERAL MOTORS CORPORATION 


Airesearch Mfg. Co., Div. of Garre /Orp., Flint 2, Michigan Milwavkee 2, Wisconsin 


SOR5¢6 
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Immediate Openings 


for 


HIGH LEVE 
ENGINEER 


SENIOR PROJECT ENGINEER 


For Gas Turbine Development 


CHIEF EXPERIMENTAL ENGINEER 


For Gas Turbine Development 


PROJECT ENGINEERS 


For Pneumatic Ducting, 
Gas Turbine Production 


Solar’s present expansion program has resulted it 
several desirable openings for high level engineers 
to work on advanced development and productior 
projects. Here is an unusual opportunity. Advanc: 
your career at Solar...while enjoying the unique 
delights of San Diego’s year-round, moderate, sunt 

climate. Take advantage of this opportunity created b 
the expansion of Solar’s Engineering Division. Pleas 
send a resumé of your qualifications and educatior 
to Louis Klein, Dept. E-114, Solar Aircraft Compan 

2200 Pacific Highway, San Diego 12, Calif 


SOLAR 


AIRCRAFT COMPANY 





Designers, Developers and Manufacturers + Gas Turbines * Aircraft and 
Missile Components + Bellows + Controls + Coatings + Meta! Alloy Products 


Solar also has permanent openings for: 
CONTROLS ENGINEERS + DESIGN ENGINEERS 
DESIGNERS + DRAFTSMEN + CHECKERS 
ENGINEERING WRITERS 


























64 


M 
ARC-3¢ 


\n 


1280-27 


P/N 
P/N 


{280-2197 
4 8664-1 
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5 and SA-66 
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puter 
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tion OX 


R WR 407959 and 43 


General Motors Corp Al 


lu 


tlat« 8 


$1.58 


ts Onerations. Davt 


ea. (PR 71751 


Westinghouse Elec. Corp., 


t4i0-( 


74 
General Electric 


1EROS 


145 1 
Westinghouse Electric Corp 


Oh 


Kaymond 
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pp 

MI 
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SA 


Bendix 


Thomas A 


\ 


Color Corp. of Ame 


Hi 


udie Corp of 


shes Aircraft 


Chicago 


a) rud 
G1 6 ea 


Co., Fr 
\D A, 
lat 
Gs Hl4 I 


2) $11.578.096 


inels 
fie 

Rosen Engineering P 
nd iw s 


ting 
154 { 
Rot 734 Xr 
America 
Fr r 
N ! 


PR PE 168006 and 18 


Aviation Corp 
] rters 
TTT. PE § 
*) 


Edison Ine 


Kollsman Instrument Corp 


I ir N y i 
O-800 ‘ 2 8 
Co I 


rica, Hi t 
Ty Bivd., L 


PR 


Industries Ine 
Melrose Pa I 


Aerial 
Ave 


ate (MIPR 


a.. $214 


\ 


Sundstr 


and Machine Tool Co., Su 
I> sior Rockf } I 


‘ PR 665397) 


Mitchell Camera Corp., 6665 W H 


‘ 


ra (PR MO 99G06) 


General Electrie Co., Aire 


KE 


ta 


j ; 


sHR97% 


A 


MIPR R56-2 
Stratford Pen Corp., 44 \\ 


Curtiss-Wright 
dwell N J 


~ at ; 
The Koflan 


1) R48 e $1,307,338 


hastman Kodak Co., 
‘A ‘ 


i624 ea 
$11-139-Aer) 
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87 ’ 0° 81 
Corp 
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1 42079 
Co., 
id, T 
dif it 
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+E -64284 
Western Design and Mfg Corp., 


ta ur 


Viewlex, Ine 
d 


nd 6604). $1846 
Minneapolis-Honey well Kegulator 
d Rd M eapolis, Mi 
} / 7 
WR-4 
Bendix Aviation Corp 
| . ‘ 


General Electric ¢ 
| ! Cit N 


t24 


Kadio Corp. of America, Ine G 


ad i re 
634 WR 
$170.8 
Hughes Aireraft Co 
‘ =T { { t 


P/N HAC 


WR-408 
(reneral Electric ¢ 
Ml 


Vl 


I \ 


EC-A 671459, a 
671479), $137960 
Standard Coil Products Corp 
Instrument Cor 80108 451! 
vy | £ } 
rR 
eee, ' ‘ $147809 
Jack and Heintz, tne., Cle nd 1 ! HOT Tif 
DA } motor issemblies, engineering 
er ‘ t (PR SA-611274 
QQ”), 61 « : $24 
Fairchild Camera & Instrument Corp., 
g Lane, Syosset ng Island. N. ¥ 
ec er ne r KA amet spare , , *-* 
art maintenar ton ! lat *R (For Ele ctronicists) 
‘ & « en6 ‘ 


Aviation Corp., Montrose D The big count-down has begun! In a matter of 


! 


Bendix 
t M 


pe MS 28005-1 (PR 635969). months, the tip of a Martin rocket will travel 
Aero Instrument Co Denise Ave- through space ata speed of 5 miles per second 
Cl and Onis tube-airspeed elec- > 
(PR 635956), 3953 and moments later the first man-made satellite 
Sundstrand Machine Tool Co., Sundstr ‘ W il] reach its orbit. 
! hiockf d. 1 ( tant ] 
‘on This event, the first of a series of 12 in the 


Martin-Navy VANGUARD program, will com- 


274 mence a new chapter in the short but exciting 
Pacific Div... Bendix Aviation Corp., : 
wood, Ca tuator, P/N 45 * story of electronics. 
uctuator, P/N 452024-0 ll ea. 1 : 
ae Today, no other engineering organization in 
. baggy 9 nse. entice aoe the world is more concerned with the outer-space 
ta ' 4-1 . . 
cca. Ban dn electronics problems of tomorrow. 
Hydro-Aire Ine., 
bank, Ca mot 


If you are interested, contact J. M. Hollyday, 
iator, P/N 94 


Dept. AW-10, The Martin Company, Baltimore, 
= soe ) Maryland. 


Detroit Controls Corp., Control 
; l ) F lence Highwa or 
Mass., type MA-1 true airspeed and 


imber a ers (PR ¢ OR a4 
ve ste 9S OB, FES90CS eee 


Kiverside Metal Co., Keystone Watch 
ase & Instrument D Riverside, N J 
170 (PR 635974), 18742 ea, $140190. 


National Cash Kegister Co., Main & kK" 
F 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 


SYSTEMS ANALYSTS 


(engineering and mathematics) 


CIRCUITRY DESIGN ENGINEERS 


SERVO DESIGN ENGINEERS 


COMPONENT PACKAGING 


(mechanical and electrical) 


ETCHED CIRCUIT DRAFTSMEN 


MICROWAVE TECHNICIANS 


ror NEW 


AIRBORNE 
NAVIGATIONAL 
SYSTEMS 


MISSILE 
GUIDANCE 
SYSTEMS 


ENGINEERS HELICOPTER 


INSTRUMENTATION 


AIRCRAFT 
CONTROL 
SYSTEMS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO JAMES KERNS, ENGINEERING DIVISION 


~—@= RYA 


AERONAUTICAL COMPANY 


2711 Harbor Drive, San Diego 12, California 


CONTROLS PROJECT ENGINEER 


To Direct Development Of An 
Integrated Control System For A 


NUCLEAR TURBOJET 


This is the largest and most challenging aircraft pro- 


pulsion program in the U.S.A. and requires a man of 


outstanding ability. 


Extensive controls experience in 


turbojet or related fields and the capability of becoming 


an expert on reactor controls are required. This posi- 


tion offers a very substantial salary 


Send resume stating 


M 


alary requirementa 


J. R. Rosselot 


Aircraft Nuclear Propulsion Dept. 


GENERAL @@ ELECTRIC 


P. O. Box 


132, Cincinnati 15, Ohio 


bombing navigat omputers 
for upply spares (PR 681 
42172 (1)¢2) PORO90 408070 
$10341161 
Sperry Gyroscope Co., Sperry 
Great Neck, Long Island N 
primary type MK-1-AF tock 
219427-95 (PR-408100) 17 
General Motors Corp., 
Diy Flint, Mi ME 
tional computer component 
WR542172(1) (2), ERN7TOS 
WR 408670, WR 408089) 
Scintilla Magneto Div., 
Corp., Sidney Y 
$2 10-3 0 2 
N 4273-1 L1O0-1 
Y/N 4273-10-586 
», $26934 
American Machine & Metals Ine., 
Sellersville Pa L1ZeSs 
0-5000 PSI 758 ea ty 
14076 ea. (PR PE 6394 


1), $120808 


OFFICE OF SCIENTIFIC RESEARCH 
Air Kesearch and Development Command 
PrP. O. Box 1395, Baltimore, Md 
Kector & Visitors of the University of 
Virginia, Charlottesville Va re } 
Oxidation & Inhibitor Me inisr 
(603)-103), job, $30000 
Planning Kesearch Corp., 10° 
Ave., Los Angeles 24, Calif., 1 
sification of unprepared int 
(AF18(600)1609), job, $51247 
Bjorksten Kesearch Laboratories, Ine 
P. O. Bo 265, Madison 1, Wis., researc! 
High Temperature Re 
(AF18(603)-4 jol 


Trustees of Princeton University, I'r 
ton, N. J research Applications of tl 
Methods of Modern Topology (AF (¢ 
1494), job, $37675 

University of Chicago, 5801 S. Ellis Ave 
Chicago i. research, continuation on tl 
algebrai mechanisn of fiber spaces 
(AF18(600)-1383), job, $26508 

Trustees of Columbia University in the 

f New York, Columbia Ur 

6, Low Memorial Library, New 
Y researc! Dynamic Behavior 
(AF18(600)-1247), job, $27308 

Cornell University, Ithaca, N. Y ntir 
uation of investigation of atomic phenomena 

curring on and near the surface of 
(AF18(600)-674), job, $69348 


Navy Contracts 


Following is a list of unclassified con 
tracts of $25,000 and over is released 
by Navy Contracting Offices 


AVIATION SUPPLY OFFICE, 700 Kob- 
bins Ave., Philadelphia 11, Pa 

Malabar Mfg. Co., 950 Doolittle Dr San 
Leandro, Cal., parts for aviation jacks (383 
29065-123S83-24-56). various, $37050 

Aircraft-Marine Products Inc., 2100 Pax 

Harrisburg, Pa terminals (IFB 
887-56), various, $30329 

Erie Mfg. Co., 4000 S. 13th St Milwaukee 
15, Wis., cylinder assys. (383-2150-1336G 

52), various, $163674 
Sperry Gyroscope Co., Div of Sper 
Rand Corp Marcus Avenue & Lake 
Rd., Great Neck, N. Y spare parts (38 
2130-1038E2-3-52), various, $35516 

Holley Carburetor Co., 11955 E Nine 
Mile Rd Van Dyke Mich spare part 
(383-2117-231-51), various, $2547¢ 

Revere Camera Co., 320 Kk. 21st St., Chi 


cago 16, Ill, spare parts (383-2140-1896-52) 


various, $37369% 

Leach Corp., Leach Relay Div., 5915 Ava 
lon Blvd., Los Angeles 3, Cal., light dimmer 
(383-2140-2881-52), 1318 ea, $56318 

General Electric Co., 1405 Locust 
Philadelphia 2 Pa parts for 
A/C (383-2116-129X3-4-53, 383-2117 
various, $103641 

Weber Aircraft Corp., 2820 Ontario St 
Burbank, Cal., pilot seats, (383-2110-1949 

, Various, $45920 

Ked Bank Div., Bendix Aviation Corp., 
Eatontown, N. J., potentiometers (383-2140 
489-52, 383-2140-477X2-4-52), various, $28 


} 820, 
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WHAT'S NEW | 





Publications Received | ENGINEERS - SCIENTISTS 


@ Conflict of Interest by Walter F. | 
Pettit—Pub. by, and available from, 


Small Defense Industries \ssociation, REPUBLIC’S 


3780 West Sixth St., Los Angeles 5, 


Calif. $2.00; 30pp GUIDED MISSILES DIVISION IS 


This report discusses how ex-govern 


ment employe ind retired military offi- | 
ers can avoid civil and criminal pen G om oO Ww A N G 
iItics in their work fo pn ite industry 


© Symposium on Impact l esting 
ASTM Special ‘Technical Publication 
Ni 17¢ Pub. by nd available from, 
the American Society for Testing Mate 
I ] ] 1 Ra hiladelphia 3. 


170; 


T) 
P] 





ISSC mpact and 
mponcnts, and 
tructures with consideration 


sie wail ; : 
npact tubc Enjoy working in a pleasant, completely new, modern, air- 


eCni Air Regulations and Flight conditioned, 2-story office building designed for engineers. 
Standards for Pilots Prepared by the 
Associated Ac nautical Staff of Aero 
ein oa Sees ae eee WE ARE EXPANDING...AND REQUIRE: 


Le Angeles 26, Calif $2.00 146pp 


This, the xteenth edition, includes 


important civil ir regulations, stand 


} 


WEAPONS SYSTEM ANALYSIS 

Experienced preliminary design engineers who can 
evaluate missile system designs and establish weapons 
system concepts and requirements. A background in 
development and proposal activities on missile sys- 
tems, electronics or fire control systems required. 


id = flving practi procedures and 
pilot information on obtaining various 
pilot certificates and ratings, radio tel 
phon ise, flving instructions urport 
trafh ontrol, questions and answers 
private pilot exams, visual flight PRELIMINARY DESIGN 
weather servic ind search and Design weapons to fulfill military requirement or to 
assist the Military in initiating new designs or opera- 
e Professional Consultants’ Operations tional needs. The preliminary design group conducts 
and Techniques—by Dr. C. C. Craw studies and designs systems utilizing engineering spe- 


ue information 


ford—lIssued bv the Business and In cialists in a design integration, thus maximizing the 
dustrial Consultants Committee, In effectiveness of the proposed weapons system. Broad 
dustrial Department Los Angeles interest and exceptional ability are required by the 
Chamber of Commerce, Los Angeles, participants. 

Calif. 4¢ pp 


| We specialize in development work ...in addition to 
The manual was prepared for con 


several major contractual projects for the armed serv- 
sultants. advising them on_ attracting . ~ ae 
. ices, we are engaged in a number of company-spon- 
and finding prospects, selling their serv , : 

sored programs. 
ices, serving the client, administering — 
operations, advancing the profession, Our need is for engineers with missile experience, but 
and planning good programs ind mect we are vitally interested in training those with ad- 


ings vanced degrees from allied fields. 


@ Minimum Weight Analysis of Com 

pression Structures—by George Gerard 
Pub. by New York Universitv Press, 

Washington Square, New York 3, N. Y. at. , 

$6.00: 194pp Please write in confidence to: 

Mr. R. R. Reissig, Administrative Engineer 


Make the move NOW to a growing organization. 


The author presents discussion of 
the principles of minimum weight an- 


ilysis and design of individual compres GUIDED MISSILES DIVISION 


sion elements subject to buckling, 

analvsis of the minimum weight con- SPE Fas sesisae AWVFA TIN 
figuration of the compression cover and 

supporting structure under bending 233 Jericho Turnpike, Mineola, L. |. N.Y 

loads of various structural arrangements, 


comparison of various types of con- 
struction. 
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Going up 





) 


=> ~~ “eh —F 
= on - 
ME RAM re LZ 2 pee FE 
— a — ~ = et ? , » "aa 
= SS Knowledge of Military Specifications and 


formats required. Should be familiar with 
fe Pa G i La | i a & he Ss M4 functional and environmental testing of 
specialized electro-mechanical, electronics 
a . ‘ equipment. Must be capable of interpret- 
Opportunities for challenging work on many varied programs. Un- quae i ' <S F 
“ae : : a iat ing engineering drawings. Some engineer- 
surpassed living on San Francisco Peninsula. Top salaries commen- Reade nite i : — 
surate with ability and experience Generous relocation allowance omg CRpSR=NRSS OF DOSES cngemessing efu- 
—s ’ , = x} , : . cation is desirable. 


de ADVANCED RESEARCH ENGINEERING GM 
axe DIVISION DIVISION INERTIAL GUIDANCE 


Studies of VTOL aircraft, propulsion and Design, development and test of expe 


prone siidecaoset "| SYSTEM PROGRAM 
@ THERMODYNAMICS ° svanetenes buns. 
Hn cca gn ELECTRONICS DIV., 


AERODYNAMICS in fixed wing basic air loads, stability an 
r gg : Bam Milwaukee 2, Wis. 


control, flutter and vibration ond ab to 


program complete wind tunnel test 


OPERATIONS RESEARCH follow-through on analysis Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country 
PRELIMINARY DESI 

sien @ SR DRAWING CHECKERS Work with the top men in the field and 
OPERATIONAL MATHEMATICS @ SR DESIGN ENGRS with the finest test, research and develop 
ment facilities. We are in the process of a 
@ PRODUCT PLANNING Major, Permanent, Expansion Program 
Analytical Engineering background. Versed in New Plant facilities being added in subur- 

ceredynamic ond powerplant onalysis To head ban Milwaukee area 


@ WEAPONS SYSTEM ANALYSIS par on aryp tthe Ag 


STATISTICAL ANALYSIS 


@ PROPULSION @ FLIGHT TEST ENGRS To aid you in your professional advance- 
ment AC will provide financial assistance 





Send complete resume of experience including type of position and toward your Master's degree. A Graduat 
salary desired to- Program is available evenings at the Uni- 


ADVANCED RESEARCH DIVISION @ ENGINEERING DIVISION eae 
HILLER GM's Electronics Division ae = 


Attention tion in the field of manufacture 


Attention 
HELICOPTERS J. F. Grass Il long-standing policy of decentralization 


A. G. Fauimann 
Administrative Manager 1350 Willow Road Administrative Engineer creates individual opportunity and recogni- 
tion for each Engineer hired 


Palo Alto, California 
R t EE,ME 
LODESTAR CAPTAIN aes a 
STRESS Graduate Inquiries 


Requires ATR and Airline experience a 
ENGINEER Executive flying experience desired Also Invited 
Age under 40 Photograph if available 

Milwaukee offers ideal family living in a 

itis Ohhe progressive neighborly community in cool, 

EXCELLENT OPPORTUNITY southern Wisconsin where swimming, boat- 

with ing, big league baseball and every shopping 
and cultural advantage is yours for the 


ESTABLISHED FIRM IN RADIO MAN iohden. 
HELICOPTER INDUSTRY A. & E. MECHANICS : 
To arrange personal, confidential interview 


Radio man wanted to operate shop catering to 
SALARY OPEN corporation and private aircraft. Also need A. & E in your locality send full facts about your- 


mechanics. Chicago area All replies confidential 
, self today to 
CALL OR WRITE ¥'-3168, Aviation W Mr. John F. Heffinger 


PREWITT | 
AIRCRAFT SALES REPRESENTATIVE (Male) 
COMPANY ate sales experience: 2 years College Electronics Div. 


yraduate or equivalent background Prove sales 
E. MADISON & HOLLY AVES. abilit : . ' . 
Send brochure to Gener al Motors Cor P- 


CLIFTON HEIGHTS, PA. a. © aaee. @ - ; 
J YD, tor of Personne 
MADISON 6-6500 Transocean Air Lines, P.O. Box 1169 Oakiand, Cal Milwaukee y a Wis. 











2 to 5 Years Experience Box 455 








Supervisor of 
Salaried Personnel 
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EMPLOYMENT OPPORTUNITIES 





Complete Missile 


Continues it’s policy of 


Dynamic Leadership 


AVION 


DIVISION 
ACF Industries, Inc. 


Organization 
needs men with 


PhD §=MS_ BS 


Fully integrated program covers every aspect 
of major missile building. Intercontinental 
NAVAHO just one of over 100 sub and major 
projects Very interesting engineering cli- 
mate. Excellent prospects in growing opera- : 
tion. Openings now Equipment 


in Electronic Development 








Challenging Research & 


Development Positions For 
ELECTRONIC ENGINEERS 


Airborne Electronic & Missile Systems 


Diition raid Educational Plan 


AVION encourages advanced education. Our liberal 
educational benefits pian enables quaktied employees 
to further their education cither by taking courses 
leading te a degree, or courses pertinent to their 
assignments 
* Analog Computers Magnetic Storage 
Aircraft Navigation Devices 
Aids Rador 
Magnetic Amplifiers Infra-Red 
R ENGINEERS h expe wer , Microwave Electro-Optics 


Openings At All Levels 


From Junior to Supervisory 


MISSILE ELECTRICAL: 
\RCH POSITIONS ARE A\ 


Deeation ideal for working & living 


Comfortable, convenient living provides optimum 
conditions te bring out the best of your capabilities 
Suburban Paramus, NM. J., offers countrified, neigh- 
borly residential communities nearby yet i is 
only 15 minutes from G. Washington Bridge and 
New York City’s superb cultural, educational and 
entertainment centers. 





Field Service Representatives 
PLIGHT TEs! INSTRUMENTATION: to represent AVION at permanet field loca- 
neir a tions. Work will consist of design, maintenance 
and liaison with the customer. QUALIFICA- 
TIONS: Experience in one of the following 


Rador; Computers; Fire Control Systems; Servo- 
mechanisms; Magnetic Amplifiers = . . 6 
a ou are invited to join a leader 


Top Per Diem . Travel Allowances 








Move te the forefront of your field cur impor- 
ELECTRICAL TESTING: M M x ‘ tant position in Electronics assures you of chal- 
Call or write: lenging assignments on advanced projects rapid 
recognition of your accomplishments a (well 
as high salary supplemented with many company- 
pad benefits. 





Technical Employment Dept. 


Every inquiry will be answered 


AVION DIVISION 


ACF INDUSTRIES. INCORPORATED 
Route 17, Paramus, New Jersey COlfax 1-4100 








\RMAMENT: 


Our Virginia Pilani: North Pitt Street, Alexandria, Va. 


RELIABILITY: s 





Engineers .. . 


High Professional Potential in 


CONTROLS ANALYSIS 


ELECTRICAL MISSILE GROUND 
LQUIPMENT: his # r ‘ s 


} 


GOOD STARTING SALARIES 
ATTRACTIVE LOCATION 


® RELOCATION EXPENSES PAID 
® LIBERAL BENEFITS 


Engineering 
C10 AW 19914 


levard, Downey, Calif. 


MISSILE DEVELOPMENT ENGINEERING 
NORTH AMERICAN AVIATION, INC. 
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EMPLOYMENT OPPORTUNITIES 


ee eg 


’; ENGINEERS: | Big is tons 


@ air-borne system engineers at RMI 


@ project engineers on small rotating equipment 
Cc c 


; : From modest beginnings as 
@ instrument designers America’s first rocket engine 
company, Reaction Motors, Inc. 


Work with a recognized industry leader . . . expanding Avionic has become a leader and pace 


Division creates opportunities . . . complete engineering, labora- 
‘ ~ : é i { aircraft and missiles. So vast 
tory and production facilities. ls the growth of RMI. so 
staggering the potential for 
We need men who want to get ahead on their own merits . . . tomorrow, that we say to 


who are willing to do a job. . . and be rewarded accordingly. creative engineers and scientists 
who can make important 


setter in the propulsion of 


Lai contributions—“Your future is 
You'll like Racine . . . our plant overlooks beautiful Lake Today. at RMI.” 
Michigan . . . it’s just one hour to Chicago . . . and convenient 
to Wisconsin’s famous North Woods lakes and resorts 


We seek men in these heids 


STRESS ENGINEERS 

Let’s get acquainted, You are invited to write the Director of The man who joins our highly 
Industrial Relations today. All communications are strictly : epedeplasd conevitation end 

“ / / advisory stress group must have a 
confidential. degree in Mechanical or 
Aeronautical engineering or in 
applied mechanics. Graducte 
studies highly desirable. Minimum 
of about 3 years’ experience in 
stress and vibration associated 


| 
. . 7 . . i 
avionic division d.\ with cirframe or fixed eavipment 
\ 


Must be able to handle and/or 


MANUFACTURING CO. 


RACINE, WISCONSIN 


\A supervise involved analyses— 
including the effects of dynamic 
— => F 
} orces, high temperature gradients 
— ——* and high pressure differentials 
* . under conditions where light weight 
is vital. 


DESIGN ENGINEERS 


To work an unusual rocket 





engine design and deve lopmer 4 


Basic requirements include a degree 
ae in engineering, a flair for design 
" : plenty of board time, shop contact 
is structural design and stress analysis 
ha In addition, if you have a knowledge 
IT Sa. of aircraft engines (preferably 


rockets) and equipment involving 
temperature extremes and high 


. . . M ; “g 
Flight Laboratory - Airborne Electronics ory 
g ‘ you are familiar with modern 
7 ' fabrication techniques, precision 
castings, sheet metal fabrication 
and welding of high strength and 
corrosion resistant steels, a positio 


LEADER in aviation electronics located ae of remarkable opportunity on ovr 
‘ ° ° ° ° Jesigni taff await 
near Greater Philadelphia has immediate ng tr taney hy epee 


° ° . > o.8 U. S. CITIZENSHIP REQUIRED 
opening for supervisory pilot. Position re- 


. . e . 4a let us discuss your qualifications 
quires experience as supervisor of flight test ME §=our company and its benefits, ir 
, a" ; . detail with you 
operation, plus 5 or more years as an experi- 


mental test pilot on commercial and military 


Send complete resume including 
: . . e ss ; y experience and salary require 
aircraft, including jet and 4 engine. Experi- = ments to: 

ence in flight testing electronic equipment ee | PERSONNEL MANAGER 


and full pilot ratings necessary. Engineering a REACTION MOTORS INC 
, " 


copes preferred. : es “First in Rocket Power” 

; a 60 Ford Road Denville, N. J 
Replies confidential, send resume to | Affiliated with the 

Olin Mathieson 

Chemical Corp 

P-2969, A 


D P.O. B 
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EMPLOYMENT OPPORTUNITIES 
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wn 


DESIGN ENGINEERS 


If we seek your judgment on any kind of 
development problem, there’s reason for 
our confidence. Here, the design engineer 
is a kingpin of responsibility, from the 
first to the last analysis of weapon 
development. He’s the skeptic who 
distinguishes sound conclusion from wishful 
thinking. He must resolve the vested 
interests of support departments into efficient 
compromise. And we depend on his creative 
strokes to help decide the shape of new ideas 
The Vought designer learns the language 
of specialists with whom he deals by 
visiting them... on flight lines and hangai 
decks in professional and military 
meetings, where he listens and is listened to 
With our responsibilities expanding into every 
phase of fighter and missile development, 
our requirement for design engineers Is 
increasing. To attract them, we're maintaining 
a professional climate where a designer's 
talents can reach full flower. We are counting 
on your interest in these surroundings. 
For an evaluation of your qualifications 
and an appointment for an interview, 
send a resumé of your background to: 


ENGINEERING PERSONNEL 


EE 


OUGHT AIRCRAFT 


INCORPORATEDO P. O. Box 5907 Dall Ie 
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EMPLOYMENT OPPORTUNITIES 
HMNNNIUUOUANILL ALLL LLL LLL 


LIAISON ENGINEER : if GAMBLE ? 


sure... if the odds 
for are in YOUR favor . 


DECISION /INC—nationwide specialists in re- 
WEAPONS SYSTEMS cruitment of engineering personnel—have an 
active and enviable record in developing jot 
opportunities for men who want bigget a 
chance for greater per nal 


= | aries and a 
$12 000 achievement 
5 DECISION /INC is retained by more top- 


ranking firms thruout the nation than 
° ° » ‘ any other organization to find the right 
General Electric’s Light Military Electronic Equipment Department is man for each job. This confidential serv- 
organizing a team of systems evaluation engineers to support a weapons ice costs you nothing. 
a en see The team will synthesize weapons systems It takes TIME—MONEY—EFFORT t in 
and consult with design groups prove your job situation. If you are an en 
gineer or scientist, particularly in the ELEC 
the evaluation of a prospective employee's capabilities TRONI : AERO-NAI TICAL or GUIDED 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 


The following areas of knowledge and experience will be important in 


HOW? Our placement pecialist de 
velops a plan ‘“‘tailor-made for you 
which includes a resume of y 
experience and then a review 

selected companies leading t 
dential interviews at your conv 
ence and our client's expenses 


ost i noise L tica, N \ a mop. htan city nea the Adit yndack NOW is the pars Ses DECISION! 
> All you do Now is... send us your 
peer ' name, home address, job interest or 
Mr..Johm Sternberg, Dept. 963 title. We take it from there. 
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPT. 


Write or phone: 
OLIVER P. BARDES, 


GENERAL @@ ELECTRIC a. 


1460-75-FIRST 
Gy NATIONAL BANK BLDG. 
French Road, Utica, N. Y. CINCINNATI 2, OHIO 
GArfield 1-1700 
WMA HLL 


Publishers of the authoritative Engineers’ Job Directory 





Engineers, Scientists, Designers || seticopter puots & MECHANics 


JOB OPPORTUNITIES AVAILABLE 


Outstanding Opportunities Available . 
ell 47 
Sikorsky $-55 


The types of work on which you could be engaged include Sikerehy 8-58 
P o 2 . ikorsky - 
Missiles Solid State Physics Fine Particle Technology ROTOR-AIDS, INC 
Applied Mechanics Microwaves & Antennas Surface Chemistry P. 0. Box 1850 Ventere, Calltlerate 
Geophysics Infra Red Systems Optics 
Underwater Ordnance Inertial Systems Mechanical Design ee 
Electronic Countermeasures Servomechanisms Airborne Early Warning REPLIF a Bor No.) Add ena t 
Digital & Analog Computers Balloon Systems Radar Systems VEW YORK: P. 0. Box 12 (36 
Instruments and Controls Industrial Automation Information Theory cHit 4 Ge 520 5 M hig nA 
N ‘4 Crisco 8 Poat Bt 
Upper Atmosphere Research ‘LOS ANGELES: 1125 W. 61 











= =e oe eee ae Oe 














Systems Analysis and Design 
; ‘ ‘ Ge baa POSITIONS VACANT 
Electronic Equipment design and Miniaturization en — a 
Engr. Test Pilot, Fit Test Engr. Sr. Flight 
Engineer, and Flight test electronic Engr 
licensed Emplmt Agency’’ Int. Employment 
Apeme y Professional Building Hyattsville 
Md 


Co-Pilot Mechanic: Requires A & E, commer- 
cial and extensive mechanical experience 
F 2 ; , : Multi-engine and instrument experience de 
8 get together i : wee sirable Aircraft based in S. E. Michigar 
Engineers—Electrontk trica Aer - P-3192, Aviation Week 
il, Mecha ! 


r a Cc) 


Electrical Designer or System Engineer: For 
development and engineering of complex elec 
trical and electronic devices integrated int« 
Junior, Associate, and Senior grades, fron over-all aircraft control systems. Electrical 
Bac he r throug! ctorate degrees Engineering degree or equivalent and 2 or 
All inquiries will be treated In complete con- more years experience required in airborne 
fidence. fire control, optical, radar or navigationa 
. systems. Excellent facilities and opportuni- 

= > sniniaieatieiiads mi ties available to men seeking identity with a 
PETER BURGESS, Director of Personnel, fast moving engineering group. Send reply 
to Chief of Engineering, Chicago Aerial In 


MECHANICAL DIVISION Saatries. ~ ee N. Hawthorne Ave 
ed elro ark, ° 
or General Mills |= 


1622 Central Ave. N.E., Minneapolis 13, Minnesota POSITIONS WANTED 


Vv ee cee ce — ——_— — —- — _—_—-_- ee 
— a Pilot—ATR—Multi-engine, DC-3, 8000 hours. 
oe i Married, 2 children, Age 38. PW-3069, Avia- 
" ia bis ante _ vad Name tion Week. 
ill in blank ar 
re to c ee onnel t wove 
adress Sm ‘Sond hure o Street & No Airline Pilot seeks employment. 7000 hours 
ng our worl nd openir ; 1500 hours Convair captain Written altp 
" Two years to citizenship Family, resume 
City first letter. PW-3166, Aviation Week. 


Physicists, Meteorologists, Physical 
Chemists 


} e invited to addreas 
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EMPLOYMENT OPPORTUNITIES 


COMPUTER ENGINEERING POSITIONS 


Now openat General Electric’s 


New Industrial Computer Section 


at Palo Alto, Calif., Schenectady, N. Y. and another location 


Inmediate Opportunities on E RMA COMPUTER 
(Electronic Recording Machine Accounting) 
and many other general purpose and 
special application computers, both digital and analog 








Openings fe 
PHYSICISTS « ELECTRONIC ENGINEERS «+ MECHANICAL ENGINEERS 
ELECTROMECHANICAL ENGINEERS * NUMERICAL ANALYSTS 











C. E. Irwin INDUSTRIAL COMPUTER SECTION 


GENERAL @@ ELECTRIC 


Building 32, Schenectady, N. Y. 


srenhndhhetaeraiieteiane 
1 PRECISION 

| MEASUREMENTS 

1 ENGINEERS 


Le ee ee ee a 


HERE’S WHAT YOU CAN 
LOOK FORWARDTO ASA... 


FLIGHT ENGINEER 


WITH 


e A Career with a Future 
e Retirement Plan 


e Annual Sick Leave 





e Paid Vacation 
Inertial Guidance System 
for Advanced Air Force Missile e Group Insurance 
e Liberal Free Transporta- 
tion for You and Your 


Family Each Year 








Yes, here is a career opportunity with a 
real future! You not only get all of these, 
and many more, benefits as a TWA Flight 
Engineer—you start out at $330 per month 
as a student—$485 per month as a Flight 

Engineer plus regular future salary increases. 

Beginning with the third year, 

Flight Engineers receive monthly base pay and 
guarantee of 60 hours of flight pay. 


I 


Technical Personnel Dept. 674 


SFR ADTA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L.1., N.Y 


Lae ew eee eee ee ee 





ENGINEERING ASSISTANT 


in the field of theoretical and experimental stress 
analysis Applicant should be a recent college 
graduate with a B.S. or M.S. in Mechanical Engi- 
neering 

Mail qualifications to 


BREWER ENGINEERING LABORATORIES 
P. O. Box 157 Morion, Mass 
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Here are the qualifications: Between the ages 
of 23 to 35; normally 5’7” to 6’2” inclusive: 
high school diploma or equivalent; pass CAA 
Class II physical (no waivers). Technical quali- 
fications include: Broad A&E experience and 
must have CAA A&E Licenses before entering 
training class; pass examinations for student 
flight engineer. 
There’s a wonderful future waiting for you with 
TWA. Write today to Mr. R. Paul Day, 
Employment Manager. 


TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO, 





EMPLOYMENT OPPORTUNITIES 








EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


e Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 


@ Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft, send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept, AW. Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 








Kansas. (No phone calls, please.) 








i 


A 





Engineer, ME, AE 


Design Mechanical Portions | 
of 
Aircraft Nuclear 
Power Plant Equipment 


ST Aan 


General Electric now offers the 


ns of po 
ited with both en 
This means he 1 
experience n the 1 
lightweight, high te 
ery, preferably experience 
engines. Advanced degree desirable 


OPENINGS IN CINCINNATI, OHIO and 
IDAHO FALLS, IDAHO 


Address replies in confidence, stating salary 
requirements, to location you prefer ee 


L. A. Munther 


P. O. Box 535 
idaho Falls, idaho 


4. R. Rosselot 
P. O. Box 132 
Cincinnati, Ohio 


GENERAL @@ ELECTRIC 














CO-PILOT MECHANIC 


Requires A&E Commercial and extensive 
lodestar Experience Multi-Engine experi- 
ence highly desirable. Photograph if avail- 
able. 
Box 455 
Vienna, Ohio 














ASSISTANT 
CHIEF ENGINEER 


to supervise and administer exten- 
sive program of advanced aircraft 
engines and components testing. 
He will direct design, application 
and installation of test equipment 
and instrumentation for all types of 
aircraft engines and components in 
a multi-million dollar test facility. 
Engineering degree required; back- 
ground in hydraulics, electronics 
and pneumatic accessories desir- 
able. All replies confidential. Send 
complete resume and salary re- 
quirements to 


P-3159, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 








AIR FRAME 


Nationally operating firm with divers!i- 
fied products has an expanding air 
frame sub-contract division that is highly 
respected in the industry and can offer 
exceptional opportunities to qualified 
men in the following fields: 


Estimating 
Coordinating 
Process Planning 
Tooling 
Production Engineering 
Production Control 
Supervision 
We are seeking men with air frame ex- 
perience who are personable, capable 
and who want interesting and challeng- 
ing work with opportunities for ad- 
vancement. Midwestern location. Send 
resume of education, experience and 
present earnings to Personnel Manager, 


The Brunswick-Balke-Collender Com- 
pany, Muskegon, Mich. 








NEED~ ENGINEERS 


Place an “Engineers Wanted” ad- 
vertisement in this EMPLOYMENT 
OPPORTUNITIES section. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Avia- 
tion industry. The selective circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 
qualified men available throughout 


the industry. 
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EMPLOYMENT OPPORTUNITIES 





SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 











OVERHAUL & 
MAINTENANCE 








Remmert- 
Werner 


lac. of 
Toledo 
Express 
Airport 


Inc. of Inc. of 
St. Lovis Florida 


tombert Pompano 
Field Beach Airport 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 











PROFESSIONAL SERVICES 








KIRBY AND COPE ASSOCIATES 
oe FACTORS 

ation on t an ar . utilization of me 
al and electrical equip to suit man’s 

gical and psvch ica a4 ties 
t n the cross-app ation of physical sci 
gineering with biology, medicine and 

ogy 


Ran iemees Roa 
Tel. ID 








Baltimore 12, Md 
3600 or PE 2-8839 


PARTS & SUPPLIES om | 
NAVC 0 Lambert Field 
INC. Parnios sae 


Has all oct and uy ties for — 
3 Lovest! — BEEC 
men Eng Radios 
A.R.C. Bendix Coulee” Sperry Wilcox 
P&W Continental Wrieht “Goodrich Goodyear 





























REPLIES (Bor N Addresea t 
This pu tion Class 
NEW VORA: P.O.B 12 
CHIMAGO “oy WV higan ve 
SiN FRANCISCO: 68 Poat 








WANTED 


Wanted, Mallard arranged for corporation use 
or government saree Also Grumman Goose 
W-30 Aviation Week 


Wanted—We will pay you $675.00 cash for 
an AN/AR( $25.00 cash for a DY-21 
Dyn amotor! Similar fabulous prices 
& T-6 ARC -3 Phone 
7-0406 Arrow Sales, Inc 
160 Varns Ave., North Holly- 
wood, California 


CAPITAL WANTED 
$5,.000——-$10,000 needed for investment in | 


new growing airlines subsidiary. CW-31¢€ 
Aviation Week. 
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Raytheon needs aerodynamicists at all levels 
of experience to design and develop guided 
missiles for its Army, Navy, and Air Force 


contracts. 


AERODYNAMICISTS 


We offer 


New modern facilities. 


Expanding departments. 


Recognition and advancement. 


Excellent working conditions. 


Come in, write or call 


G. P. O’NEIL 


CRestview 4-7100, Ext. 224 


MISSILE 
SYSTEMS 
DIVISION 








BEDFORD, 


MASS 





SEARCHLIGHT SECTION 


- USED or RESALE 


BUSINESS OPPORTUNITIES 


EQUIPMENT 





AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 190's, 
170’s, Aero Commanders, Twin Navions, 


Twin Beeches, etc. 
Will Buy Dealers’ Stocks New or Used 
Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 


W-2308, Aviation Week 
1125 W. 6th St., Los Angeles 17, Calif 


Immediate Delivery 
We stock, overhaul, and instal! 


WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lombert Field Inc. St. Lovis, Mo 








We oan DC-3 and C-47 


also com up ne ~ s. fuselages, center sections. Pre 


k, airline, passenger, or 
wo Wright State price 


We are not brokers 


REMMERT-WERNER, INC. 
Lambert Field St. Lowis, Mo. 














UNUSUAL OPPORTUNITIES 


can be found each week in the 


SEARCHLIGHT SECTION OF 
AVIATION WEEK 








Deal Directly 
with owner 
ARC VHF Tras 


Grumman Goose 
N 10020 
Ser. + 1007 


are his 
A can benefit by 


Hunter 6-7690 
TRADE-AYER COMPANY 


Linden Airport, Linden, N. J 


Fiyaway Li re “~ 














SEARCHLIGHT SECTION 


oy Was Wf od hb) =i oe d=) Ast 


oy 


FOR SALE OR LEASE 





OUT PERFORMS THE DC-3 AT LOWER OPERATING COST 


Baloo) ies -Ubaoleigolol| ma -lalo Mellel] lige)!- lal Maco] ail lolale Mia lalel Ma) ¢_lollh dia _M-lale Ml e)-t-1-1-lalel-1a 
idg- 04-1 -t-9-1-t- olaloiia-lale|-met-lgelomeg-lal-jelelad-tdlela 


CONVAIR CLIPPER BOW 


LICENSED FOR 


* BALANCED RUDDER 


AIRLINE USE 


* CARGO DOORS AND FLOOR * DROP-DOWN DOOR 
* CONFIGURATION TO 24 PEOPLE 


IMMEDIATE DELIVERY (WE WILL CONVERT TO YOUR SPECIFICATIONS) 


For full 


call Long Beach C 


deta 


fornia, GArfield 54-8588 or write to 


; 


LONG BEACH AEROMOTIVE 


LONG BEACH MUNICIPAI 


* LON( 


AIRPORT 





Need an 
engine 
overhaul ? 


Keep your plane “‘on the line’. Have your 
engine overhauled at Ohio Aviation. Your 
plane can be flying again shortly. You can 
get quick service by Ohio Aviation’s engine 
exchange plan, or overhaul and re-installa- 
tion in only 10 days. Also accessory over- 
haul and exchange service when required. 

Highly skilled technicians do the job 
specialists in Pratt & Whitney R-985, Conti- 
nental ’’E’’ Series and Lycoming GO-480 . . 
using latest equipment. 

An important additional service is spare 





engine parts, available for immediate ship- 
ment from Ohio Aviation stock. 

Stop in and see Julius Bayard, or write 
for additional information. 


THE OHIO 
PAP Vile], meek 


BEECHCRAFT DISTRIBUTORS 
Dayton Municipal Airport 
Vandalia, Ohio 


; BEACH, CALIFORNIA 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Inspection 
Maintenance 
instrumentation 
Modification 
Overhaul 


LE 


AIRCRAFT ENGINEE 


NV L 


Radar 
Interiors 
Engine Change 
Exteriors 
Radio 


AR 


RING DIVISION 


Builders of the Incomparable Learstors 








Deal Directly 
with Owner 


t ily equipped 
good airline ra 
io, 26 passenger 
Wright powered 
currently on lease 
to major sched- 
uled airtine, being 
used 7-10 hours 


Interested in sale lease 
or will consider 
jong term tease 
lowest ever offered 


> 


Linden Air 


DOUGLAS 


back, s 
outright sale 
monthly rental 


TRADE-AYER COMPANY 


port 


Hunter 6-7 


DC-3 


traight 


Linden, N. J 
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ALL 


Quantity Part No. 


674 AN5544-3 
24 V.D.C.- 
625 R.P.M 
A5A12-180 


-4A 
ACO168719 
1002761 
AS10401 37 
$K1106005-10 
AA1133681 

0630 


4159177G-1 
4159177G-4 
4168164 
4169020 
5103112-003 


5 4 
DE5359518 
5362401 
5364858 
5872837 GRi 
5884140AA2 
K5898733 
5981962G1 
5988282G2 
5988296G2 
5988299-P5 
6555045G-32 
GF6700387 
699 1 


world's largest stocks of aircraft parts! 


Description 
Tachometer Generators 


Hansen Motor 
Accelerometer 
Accelerometer 

Cap Assy 

Valve 

Fitting 

Filter 

Filter 

Filter 

Vertical Gyro 
Vertical Gyro 
Sequence Valve 
Sequence Valve 
Bendix Valve 
Bendix Valve 
Radar Indicator Unit 
Interphone Amplifiers 
Receiver 

Transmitter 

Power Unit 

Fitting 

Antenne Loading Unit 
Antenna Switch 
Receiver 

Oscillator 
Oscillator 
Oscillator 
Oscillator 

Sheft Assy 

Handle 

Shaft 

Rearlink Assy 
Relief Valve 

Oil Pressure Gauge 
Fuel Pressure Gauge 


Horm 

Fuel Level Gauge 
orn 

Pressure Valve 

Fitting 

Coil 

Valve 

Flush Latch Assy 

Thermocouple 

Thermocouple 

Fitting 

Fitting 


Timer 

Tail Wheel Cylinder 
Shutter 

Motor Base 

Gear Housing 
Rotor 

Brush 

Transformer 
Rheostat 

Grip 

Cable 

Rheostat 

Remote Control! 
Barometric Contro! 
Rheostat 

Radio Cable Assy 
Harrison Element 
Power Element Assy 
Valve 

Vaive 

Valve 

Inlet 

Harrison Oil Cooler 


Grip 

Control Unit 

Rings 

Brake Valve 

Line Assy. 

Turret Swivel Joint 
Turret Swivel Joint 


Valve 
Gun Charger 





Quantity Part No. 


79758 
80400 


AL71 784-1 
AL71765-6 


CBU-61028 
COP61023 
609 


49 
AC60524 
B6001 4 
BYLM41001 


27 
AA27565-2 
27804-4 
AA28678-1 
29513 
A30388 
C30391 


Descriptior 


Amplidyne 

Upper Turret Sight Assy 
Difuser 

Nipple 

Cross Feed Vaive 
Field Assy 

Bearings 

Air Valve 

Air Valve 

Fuel Quantity Transmitter 
Gienninni Accelerometer 
Valve 

Valve 

Engine Mount 
Aero Valve 

Valve 

Valve 

Housin 

Pump Shek 

Prop Hub Cuff 

Base Assy. 
Oscillator Assy 

R.F. Transformer 
R.F. Transformer 
Prop Control! Box 
Valve 

Prop De-icing Timer 
Switch & Plate 
Power Unit 

L.H. Shock Strut 
R.H. Shock Strut 
Oil Strainer 

Luxstat Valve 

Tube Assy 

Blade Retaining Nut 
Insulators 

Insulators 

Lever Assy 

Radio Filter 

Flex. Drive Assy 
Barber Coleman Motor 
Angle Connector 
Thermocouple Connector 
Engine Pump Assy 
Valve 

Thermal Timer 
Shafer Bearing 
Engine Mounts 
Ammunition Adapter 
Valve 

Antenna Mast 
Harness Band 
Phone Plugs 

Check Valve 
Connector 

Filter Element 
Ammeter 
Variometer 
Oscillator Coil 
Valve 

Adel Valve 
Transmitter 

Adel Valve 

Gear Boxes 

Vaive 

Liquid Level Transmitter 
Adel Valve 

Tube Defroster 
Airesearch Actuator 
Coupling 

Valve Bonnet Assy. 
Rheostat 

Airesearch Motor 
Oil Filter 

Oil Filter 
Inductance Coil 
Power Unit 

Reley 

Restrictor 
Transmitter Assy 
Wave Guide 





SEARCHLIGHT SECTION 


IRCRAFT PARTS! 


UNUSED! Immediate delivery from one of the 


Quantity Part No. 


C30393 

M30416-501 
30626 
30686 
30725 
$K31570 


V-37165-2900 
MD38300 
NAF38787-2 
GZ10000 


11751 
MQ-A12528 
FD65-5 
12880-2 
AA13016 


D9530 
9S65SHIOA 
D9607 


8101-3 


RG7021A4 
07818 
7884 
AT979 
GYLC4163 
MG4181 


4401-W 
SP4958-28G 


Description 


Wave Guide 
Antenne Whip 
Linear Actuator 
Wave Guide 
Wave Guide 
Motor 

Limiter 
Airesearch Motor 
Solenoid 

Adel Vaive 
Thermocouple 
Thermocouple 
Thermocouple 
Thermocouple 
Koehler Valve 
Insulator 

Bendix interrupter 
Fuel Flow Equalizer 
Insulators 
Potentiometer 
Adel Valve 
Variable Condensor 
Selector Valve 
Selector Valve 
Noise Filter 
Kenyon Gear Box 
Fuel Pump & Motor 
Seabee Pane! 
Vickers Valve 
Vickers Vaive 
Receptacle 

Plug 

Housing Assy 
Motor 

Adel Valve 
Vickers Vaive 
Interphone Box 
Vickers Valve 
Vickers Valve 
Fuel Strainer 
Accumulator 
Regulator Vaive 
Regulator Valve 
Regulator Valve 
Regulator Valve 
Fuel Pump 

Fuel Pump 
Thompson Cock 
Eicor Motor 
Transformer 
Vickers Valve 
Thermoswitch 
Fenwall Switch 
Thermoswitch 
Airesearch Valve 
Valve 

Adel Valve 
Fenwall Thermostat 
Kenyon Check Valve 
Timken Bearing 
Relay 

Valve 

Relay 

Valve 

Kohler Valve 
Pump, 

Adel Valve 

Dual Solenoid Switch 
Transtormer 
Thompson Pump 
Romec Pump 
Thermocouple Head 
Fuel Power Unit 
Ant Icing Pumps 
Radio Filter 

Filter 

Actuator 

Pulley 

Light Assy 

Fuel Switch 
Universal Geer 








Our catalog of 


request. 


AN hardware 
Contact us for your requirements. 


will be sent 








COMMERCIAL AIRCRAFT PARTS CO. 


DEP’T NO. CO-10, 4101 CURTIS AVE., BALTIMORE 26, MARYLAND ¢ TELEPHONE CURTIS 7-3300 
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SEARCHLIGHT SECTION 








WRIGHT—P &W | = 


For Lease Lockheed 
PV-1 Ventura 


* Executive fly- 


Cruising speed 
*Rectining 


ENGINES & PARTS ee PP 


strumentation, 


radio, auto pi- sary For co 
lot. 


— det 


pia 


A. J. Ming 
TRADE-AYER COMPANY 
Linden Airport Linden, N. J 
Hunter 6-7690 








AVAILABLE 


GRUMMAN GOOSE G2IA, Airframe 3700 hrs; er 
gines both 435 hrs since major; hydromatic full 
feathering new blade propellers; Complete w 
radio & instruments 

MALLARD AMPHIBIAN MODEL G-73, span 
668": weight empty 9200 useful load 3550 
gross 127502: P&W engines (4) two in use, 600 
HP take-off) range 1300 miles, gas cap. 480 gals 
engines 150 hrs since overhaul. 8 passenger. Ex- 
cellent condition, airplane has had 100 hr. in- 
spection 


EVEREADY 


Box 638 Bridgeport, Connecticut 
EDison 4-9471 





7139 Vineland Avenue, 





North Hollywood, California 
POplar 5-6202 


HELICOPTER 


Hiller—Model UH-12B, Very low air- 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass 


STanley 7-8374 














HELICOPTERS 


HILLER 
UH-12B 


Available For 
LEASE PURCHASE, 
SALE OR TRADE 


TRANS-INTERNATIONAL 
AIRLINES, INC. 
P. O. Box 233 — Miami 48, Florida 





Deal Directly SIKORSKY H5A 
ca ssepineecanl HELICOPTER 
FOR LEASE pe 


Standard Airline Radio 
21-Passenger interior 


Complete Anti-icing, De-icing re opportunity & exceptional value 
$15,000 


TRANS-INTERNATIONAL peage oe ets. 
AIRLINES, INC. ee COMPANY 


P. O. Box 233, Miami 48, Fila Linden Airport, Linden, N. J 

















SUPER WIDGEON 


By: McKinnon-Hickman 
NEW and USED 
Can supply Kit or Complete 
conversion for your Widgeon 
WELSCH AVIATION COMPANY 


60 E. 42nd Street, New York 
M Urrayhill 7-5884 











COLLINS RA DAR ° DME 


BENDIX age 
SPERRY | AiRwAYS MING AUTOMATIC PILOTS 
LEAR ROCHESTER areront NAVIGATION AND 


ae Saee Se COMMUNICATION SYSTEMS 








“Take a Heading for Reading” 
for the BEST MAINTENANCE ¢ OVERHAUL © MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Phone 3-5255 


Municipal Airport Reading, Pennsylvania 





Contact us for 


FRIEXN DSHIP.~ in 6 


7s Eee = «a? FE 


Fil TO WASHINGTON — BALTIMORE 
Complete facilities — ne waiting 


as hotel reservations 
PAN-MARYLAND 

*. AIRWAYS, INC. 
Friendship Airport,Md 


CAA certified 
repair station 


40 min. to Wash 20 min. to Balto 
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MEN 
and the 
MOON 


Last year, on safari in equato- 
rial Africa, John L. Barnes 
bagged two elephants, a water 
buck and a buffalo. But he was 
after bigger game than that 
One purpose of his expedition 
was to investigate possible 
launching sites for a missile to 
the moon 

Fantastic? Not at Systems 
Laboratories Corporation, the 
first scientific organization in 
the world dedicated to the re 
search and development of in- 
terplanetary space travel. As 
SLC’s president, Dr. Barnes 
himself one of the world’s fore. 
most authorities on the guid- 
ance and control of long-range 
missiles—heads a group of 
some of the top scientists and 
engineers in the country. 
Among other challenging pro 
jects in the fields of aero- and 
spacenautics, these men are al- 
ready actively engaged in plan 
ning man’s first exploration of 
outer space. 

If you would like to know 
more about Systems Labora 
tories, and the distinguished 
men of science, mathematics 
and engineering who comprise 
its staff, a note to the address 
below will bring you further in- 
formation. 


SYSTEMS LABORATORIES 
CORPORATION 


15016 Ventura Blvd., Sherman Oaks, Calif. 
in Los Angeles’ San Fernando Valley 
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LETTERS 





Engineering Defense 
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1) professional growth, 
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on the 
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onveniences given them 
Designing, building, and giv- 
ng the public these items, and thinking in 
rms of tomorrow is far more stimulating 
W. H. WuHeeter 
Engineering Laboratory 
Glenn L. Martin Co 
Baltimore 3, Md 


cnyimeerng 


Parachute Meet 

It is noted in the picture caption on p 
71 (AW. Sept. 3) that the Soviet Team 
won the parachute meet. This is an error 
is the Czechoslovakian Team won _ first 
place and the Soviets got second place. On 
the fourth event the Soviet Team wa 
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welcomes the opin- 
on the issues raised 
editorial columns. 
the Editor. Aviation 
Week, 330 W. 42nd St., New York 36, 
V. ¥. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 
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PRESSES FOR FREEDOM | 


Presses have long been the tools of our freedom, w hether printing the 
Declaration of Independence or producing military equipment And to 
preserve this common heritage is the underlying purpose of every 
metalworking press in our nation. 

As a participant in the USAF Heavy Press Program, Harvey 
Aluminum has a responsible role in presses for freedom, Operating 
a completely integrated facility, Harvey uses extrusion presses, 
hydraulic and mechanical forging presses, impact extrusion presses to 
mass produce structural components in aluminum, titanium, and steel 
for missiles, rockets, and aircraft. 

If your company does research and development work on missiles, 
aircraft, propulsion, armament. or special weapons, take advantage 
of the most advanced heavy press production techniques, modern 
research and development laboratories, and Harvey's 42 years” 
experience with metals. Let Harvey help you realize the most efficient 
and produceable designs for the ARDC program. 


Making the most 
of aluminum 


... for everyone 





Harvey Aluminum Sales, Inc., Torrance, California 





Branch offices in principal cities 


























Harvey is a leading independent producer of quality aluminum products: Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions, 
structurals, special shapes, extrusions, screw machine products and other aluminum products. Harvey is also producing similar items in titanium and steel. 
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—& B POWER GS 
mrrnngcr? 


UNIVERSITY MICROFILM INC 


313 N 1ST ST 


ANN ARBOR MICH C 
at FOR THE AIR FORCE 
TACTICAL AIR COMMAND 


Here you see the Tactical Air Command's newest 
reconnaissance bomber—the all-weather twin-jet 
. Douglas RB-66 
Air Force RB-66 It carries a payload of nuclear or conventional 
bombs — which it can wing at 600-700 mph to 
d Al . targets dictated by the nation’s needs 
powere by lison J/1 It packs a full complement of camera equipment 
which also makes it a valuable reconnatssancc 
T b J P = tool for air intelligence 
Ul 0- eT ngines And in pods under its wings it boasts a pair of 
Allison J71 Turbo-Jet engines — each producing 
10,000 pounds’ thrust without augmentation 
which take it to altitudes over 40.000 feet 
Now winning its wings for reliability and depend 
ability with the 363rd Tactical Reconnaissance 
Wing at Shaw Air Force Base, S. C., the Allison 
powered RB-66 carries a three-man crew as it 
goes On its peace-maintaining missions. 


LLISON ‘ The Allison-powered Douglas RB-66 is another 


example of how continuous engine development 


TURBO-JET both Turbo-Jet and Turbo-Prop—is helping keep 
AND TURBO-PROP POWER America first in the ar. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


TRAY GE 





